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1.0 DECLARATION COF THE RECORD OF DECI SI ON

1.1 Site Nane and Location

Naval Weapons Station (WPNSTA) Yor kt own, Yorktown, Virginia
Sites 9 and 19; Operable Units (OUs) M and VI

1.2 Statenent of Basis and Purpose

This Record of Decision (ROD) docunents the selected renedial action to reduce the risks

posed by soil, surface water and sedinment at Site 9 and soil at Site 19 |ocated at WPNSTA
Yor kt own, Yorktown, Virginia. Soil contam nated by 2,4,6-trinitrotoluene (2,4,6-TNT) and RDX
(explosives) at Site 19 is designated as QU VI and soil, surface water, and sedinent at Site 9

are designated as QU VII. The renedial action is chosen in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA) as anended by the

Super fund Arendnents and Reaut horization Act (SARA) of 1986, and, to the extent practicable,
with the National O and Hazardous Substances Pollution Contingency Plan (NCP). The information
supporting the decisions on the selected renedy is contained in the admnistrative record.
Section 2.2.2 lists mgjor docunents contained in the admnistrative record.

The Commonweal th of Virginia concurs with the sel ected renedy.
1.3 Assessnent of the Sites

Actual or threatened rel eases of hazardous substances fromQU VI, if not addressed by
inpl enenting the remedial action selected in this ROD, nay present an inmm nent and substanti al
endangerment to human health and the environnent. No action is proposed for QU VII because ri sks
posed to human health and the environnment fall w thin acceptabl e or nanageabl e ranges, and
remedi ation will cause greater harmto the environment than | eaving contam nants in place.

1.4 Description of the Sel ected Renmedy

The cl eanup of QU VI and the selection of the no-action alternative for QU VII are part of a
conpr ehensi ve environnmental renediation currently being perforned at WPNSTA Yor kt own under
the Department of Defense (DoD) Installation Restoration (IR Program

The renoval and treatnent of soil at Site 19 addresses the principal threat to human health
and the environnent at QU VI by elimnating source naterials (2,4,6-TNT and RDX) and elim nating
the potential release of these contam nants to the environment. Mjor conponents of the sel ected
remedy for QUs VI and VI include:

au Vv
D Di smantling and di sposal of the Site 19 conveyor belt.
D Excavation of soil beneath the belt to a depth of approximately 4 feet.
D Excavation of al um num contam nated soil (above Stati on-w de background) to

approxi mately 6 inches around Buil ding 527 and di sposal in the bottom of the
conveyor belt excavation area.

D Backfilling (with clean soil) and regradi ng the conveyor belt area and the area



around Bui | di ng 527.

D Bi ol ogi cal treatnent of excavated expl osi ves-contam nated soil at the WPNSTA
Yor kt own bi ocell and placenent of treated soil at Site 22 (Forner Burn Pad) now
occupi ed by the WPNSTA Yor kt own bi ocel | .

U v
D No action at QU V|
1.5 Statutory Determ nation

The sel ected renmedy is protective of human health and the environment, conplies with federal
and state requirenents that are legally applicable or rel evant and appropriate requirenents
(ARARs) to the renedial action, and is cost-effective. The renedy uses pernmanent sol utions and
alternative treatnent technol ogies to the maxi num extent practicable. The sel ected renedy neets
the statutory preference for treatnent. Because the remedi es discussed will result in hazardous
subst ances renai ni ng on-site above conservative risk-based levels, a revieww || be conducted
within five years after commrencenent of remedial actions to ensure adequate |ong-term protection
of human heal th and the environment is naintained.
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2.0 DECI SI ON SUMVARY
2.1 Site Nane, Location, And Description

WPNSTA Yorktown is a 10,624 acre installation located on the Virginia Peninsula in York and
Janes City Counties and the Cty of Newport News (Figure 2- 1). The Station is bounded on the
northwest by the Naval Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm and the
future comunity devel opnent of Wiittaker's MIIl; on the northeast by the York River and the
Col oni al National H storic Parkway; on the southwest by Route 143 and Interstate 64; and on the
sout heast by Route 238 and the community of Lackey.

2.1.1 Site 9 - Plant 1 Expl osi ves-Contam nat ed Wast ewat er D scharge Area

Site 9 (Figure 2-2) consists prinarily of a discharge area that had been used as a drai nage
way by Plant 1. Expl osives-contam nated wastewater and organi c sol vents nmay have been di scharged
fromPlant 1 into the drainage way. The Site 9 study area is bordered by Boll nman Road to the
west, an abandoned railroad track to the north, Plant 1 to the east, and Site 19 to the south.

The Site 9 drainage ditch runs east to west, away fromPlant 1, crossing under Boll nman Road
through a culvert and ultimately enptying into Lee Pond. Lee Pond drains into the eastern branch
of Felgates Creek, which in turn flows northward to the York River, approximately 1.5 mles from
Site 9.

2.1.2 Site 19 - Conveyor Belt Soil at Plant 1

Site 19 (Figure 2-2) consists of soil surrounding a conveyor belt, which was fornerly used
to transport packaged TNT powder fromPlant 1 to Building 98. The conveyor belt, which runs
northeast to southwest, is located within an earthen trench. Several buildings and sheds are

located within the Site 19 study area.

<I MG SRC 98184C
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2.2 Site Hi story and Enforcenent Activities
2.2.1 Site Hstory

Oiginally naned the U S. Mne Depot, WPNSTA Yor kt own was established in 1918 to support the
laying of mines in the North Sea during Wrld War |. For 20 years after World War |, the depot
recei ved, reclained, stored, and issued mnes, depth charges, and related materials. During
World War 11, the facility was expanded to include three additional TNT |oading plants and new
torpedo overhaul facilities. A research and devel opnent |aboratory for experinmentation wth high
expl osi ves was established in 1944. In 1947, a quality evaluation | aboratory was devel oped to
noni tor special tasks assigned to the facility, which included the design and devel opnent of
depth charges and advanced underwater weapons. On August 7, 1959, the depot was redesignated the
U S. Naval Weapons Station. The primary mssion of WPNSTA Yorktown is to provide ordnance,
techni cal support, and related services to sustain the war-fighting capability of the arned
forces in support of national mlitary strategy.

Site 9 reportedly received Plant 1 wastewater discharge fromthe |late 1930s to 1975.
Wast ewat er was generated as a part of high expl osives | oading operations which took place at
Plant 1 during this tinme period. In 1974, a carbon adsorption tower was installed to treat the
contam nated wastewater enmanating fromPlant 1 prior to discharge to the drai nage way. A
Nati onal Pollutant Discharge Elimnation System (NPDES) permit was granted by the United States
Envi ronnental Protection Agency (USEPA) Region |1l to allow this discharge. In 1986, treatnent
tower discharge was diverted to the sanitary sewer and ultinmately to the Hanpton Roads
Sanitation District (HRSD).

The Site 19 conveyor belt is enclosed on top and along its sides. TNT dust was released to
the soil bel ow and around the conveyor belt during |oading activities as hi gh expl osives were
noved al ong the conveyor belt to the kettles at Plant 1. In addition, past operational practices
invol ved the routine spraying of the conveyor walls and floors with water to control the
potential buildup of TNT dust. This water likely dripped onto the ground surface bel ow the
conveyor. TNT-contam nated soil was previously reported in the vicinity of the conveyor belt and
an undocunented quantity of soil beneath and around the belt was voluntarily excavated and
renmoved in 1973-1974 by Station personnel

2.2.2 Enforcenent Activities

On Cctober 15, 1992, WPNSTA Yorktown was included on the National Priorities List (NPL)
because of the facility's proximty to wetlands and the potential inpact on the surrounding
environnent. A Federal Facility Agreenment (FFA) between USEPA Region IIl, the Comonweal th
of Virginia, and the Departnment of the Navy (DoN) was finalized in August of 1994 for WPNSTA
Yor kt own. The FFA covers the investigation, devel opnent, selection, and inplenentation of
response actions, satisfying WPNSTA Yor kt own' s Resource Conservation and Recovery Act (RCRA)
corrective action obligations as well as appropriate provisions of CERCLA for all sites, RCRA
Solid Waste Managenent Units (SWWJs) and RCRA Areas of Concern (AQCs).

In Septenber 1994, a renobval action was conducted at Site 9 to address m scel | aneous debris
at the lower end of the drainage way before it crosses Bollman Road. Debris and soil were
excavated, clean fill was added, and the area was graded and veget at ed.

No ot her docunented enforcenent activities have been conducted at either Sites 9 or 19 under
t he FFA.



The foll owi ng docunments provide details of the site investigations and assessnents of
cl eanup actions for QUs VI and VII.

D C. C. Johnson & Associates, Inc. and CHRM H I|. Initial Assessment Study of
Naval Weapons Station, Yorktown. July 1984.

D Danmes & Moore. Confirmation Study Step IA (Verification). Round One. Naval
Weapons Station, Yorktown, Virginia. June 1986.

D Danmes & Moore. Confirmation Study Step I A (Verification) Round Two, Naval
Weapons Station, Yorktown, Virginia. June 1988.

D Danmes & Moore. Draft Renedial Investigation InterimReport Naval Wapons
Station, Yorktown, Virginia. February 1989.

D Baker Environnental, Inc. and Roy F. Wston, Inc. Final Round Renedi al
Investigation Report for Sites 1-9, 11, 12, 16-19 and 21. Naval Wapons
Station, Yorktown, Virginia. July 1993.

D Baker Environnental, Inc. Final Round Two Renedial |nvestigation Report for
Sites 9 and 19, Naval Wapons Station Yorktown. Yorktown, Virginia.
January 1997.

D Baker Environnental, Inc. Final Feasibility Study for Sites 9 and 19. Naval
Weapons Station Yorktown. Yorktown, Virginia. June 1997.

D Baker Environnental, Inc. Final Explosives Contam nated Soil Pilot Study Report
Naval Weapons Station Yorktown. Yorktown, Virginia. July 1997.

2.2.3 History of Previous |Investigations

The purpose of the Initial Assessnment Study (IAS) (C C Johnson & Associates, Inc. and CH2M
HI1l, July 1984) was to identify and assess sites posing a potential threat to human health
and/ or the environment due to contami nation from past operations. Atotal of 19 potentially
contam nated sites were identified based on information fromhistorical records, aerial
phot ographs, field inspections, and personnel interviews. Each site was eval uated for the type
of contam nation, mgration pathways, and pollutant receptors. The | AS concluded that 15 of the
19 sites, including Sites 9 and 19, were of sufficient threat to hunman heal th or the environment
to warrant Confirnation Studies.

A Confirmation Study was then conducted for the 15 sites identified in the IAS. Two rounds
of data were obtained during the Confirnmation Study. The first round of data was collected in
the winter of 1986. This effort was docunented in the "Confirnmation Study Step | A
(Verification), Round One," (Danmes & Moore, June 1986). The second round of sanpling was
conduct ed duri ng Novenber and Decenber 1987. The results of the anal yses and conparisons with
appropriate regulatory standards were presented in the "Confirmation Study Step | A
(Verification), Round Two," (Danmes & Moore, June 1988).

The 15 sites, including Sites 9 and 19, were recommended for further study and were
eval uated as part of the Round One Renedial Investigation (R) (July 1993). Soil, surface water,
sedi nent and groundwater were coll ected and anal yzed for Target Conpound List (TCL) organics,
Target Anal yte List (TAL) inorganics and nitram ne/nitroaronatic conmpounds (explosives). Data
generated during the Round One Rl was conpared to standards and/or available criteria and the
sites were further recommended for additional investigation, if necessary. Sites 9 and 19



indicated the presence of contam nation in soil and groundwater and were, therefore, targeted
for nore conprehensive investigation and a baseline risk assessnment to better evaluate the
significance of site related contam nation.

The Round Two, Rl and report for Sites 9 and 19 were conpleted in January of 1997.
Additional Soil data indicated that contam nation was present at both sites. A subsequent soil
investigation conducted as part of a soil pilot scale treatability study indicated higher
detected soil concentrations in conposite sanples taken at Site 19 than in discrete sanples
taken during both renedial investigations. As such, soil sanples were obtained fromdirectly
under the conveyor belt at Site 19 and fromhot spots at both Sites 9 and 19. These sanple data
were used as part of the Feasibility Study (FS) Report (June 1997) to determ ne the extent of
soil contam nation. FS soil data confirned that the highest |evels of contam nation were under
the conveyor belt at Site 19. Site 9 exhibited little soil contam nation from expl osi ves.

2.3 H ghlights of Comunity Participation

The Proposed Renedial Action Plan (PRAP) for Sites 9 and 19 was released to the public in
June 1997 at the four information repositories |isted bel ow

D York County Public Library
8500 George Washi ngt on H ghway
Yor kt own, VA 23692
(757) 890-3377

D Newport News City Public Library
366 Deshazor Drive
Newport News, VA 23506
(757) 247-8506

D d oucester Public Library
P.O Box 367, Main Street
d oucester, VA 23601
(804) 887-4720

D Naval Weapons Station Yorktown
Envi ronnental Directorate
Building 31-B, P.O Drawer 160
Yor kt own, VA 23691- 0160
(757) 887-4775 (ext. 29) (Contact: M. Jeff Harl ow)

The notice of availability of this docunent was published June 29, 1997 in the Daily Press.
A public comment period was held fromJune 30, 1997 to August 13, 1997. A fact sheet that
summari zed the Proposed Plan was distributed to attendees of the Public Meeting held at the York
County Recreational Services Meeting Room 301 Godwi n Neck Road, Yorktown, Virginia, on July
21, 1997. This neeting was held to informinterested nenbers of the comunity about the
preferred renedial alternative under consideration. Responses to comments received during the
public comment period and a transcript of the Public Meeting are included in the Responsiveness
Summary in Section 3.0 of this docunent.

2.4 Scope and Rol e of the Renedy
Sites 9 and 19 are part of conprehensive environmental investigations being conducted under

the IR Program at WPNSTA Yorktown. QU VI consists of explosives contaminated soil at Site 19. QU
VIl consists of soil, surface water and sedinment at Site 9. Although conservative nodeling



predicts sone potential for ecological risk at Site 9, remedi ation of the site would generate
nore harmto the surrounding ecol ogy by destroying habitat and potentially creating erosion
problens in the Site 9 drainage ditch. As such, No Action is recommended for QU VIl froman

ecol ogi cal perspective. Hunman health risks at Site 9 fall within the acceptable risk range for
current receptors and future potential receptors, supporting the No Action decision for this QU

To protect human health and the environnent, soil beneath the Site 19 conveyor belt wll be
excavated to a depth of approximately 4 feet. The soil will be treated biologically at the Site
22 biocell. A snall area of alum numcontam nated soil that could potentially affect terrestria
ecol ogi cal receptors around Building 527 will be excavated to a depth of approximately 6 inches
if soil-borne alum num concentrati ons exceed the 95th percentile upper confidence limt (UCL) of
ant hr opogeni ¢ background (i.e., greater than 14,830 milligrans per kilogram[ng/kg]). Al
excavated areas will be backfilled with clean soil and regraded

2.5 Summary Site Characteristics

Resul ts of previous investigations indicate that soil beneath the conveyor belt at Site 19
requires renedial action (Figure 2-3). The Round Two Rl indicates that contam nation under the
belt could mgrate via runoff or |each through the soil and potentially inpact groundwater
Cont am nants of concern at Site 19 include 2,4,6-TNT, RDX, and aluminum Aluminumis |limted to
the area around Buil ding 527 where al um num oxi de powder was added as part of high expl osives
formul ation. The total volune of soil to be renediated at Site 19 is 1,685 cubic yards as
estinmated using existing analytical data. Based on linmted sanpling, depth of 2,4,6-TNT and RDX
contami nation is approxinmately 4 feet bel ow ground surface (bgs). Soil data al so suggests that
al um num contam nation is confined to the top 6 inches of soil around Building 527

Previ ous investigations also indicate that inorganics including | ead, chrom um copper
arsenic and iron are present in soil and sedinent sanples in or near the Site 9 drainage ditch
The drai nage ditch received discharge fromPlant 1 and this discharge is ultimately received by
Lee Pond. Concentrations of inorganics and the presence of organics including polynuclear
aromati ¢ hydrocarbons (PAHs) and expl osives indicate residual inpacts frompast Plant 1
activities. The presence of explosive conpounds in Site 9 drainage ditch surface water appears
to be associated with runoff fromthe Site 19 conveyor belt and as such will be addressed by the
Site 19 renedi al action. Because inorganic constituents are sinilar to Station-w de background
concentrations and renediation of Site 9 soil and sedi ment would be detrinmental to the |oca
ecology (i.e., loss of habitat, erosion), no action is necessary at this tine.

Support for the proposed remedial action at site 19 and No Action at Site 9 is presented in
the Summary of Site R sks, section of this ROD

2.6 Summary of Site Risks

A baseline risk assessnent (RA) was conducted as part of the Sites 9 and 19 Round Two
Renmedi al Investigation Report (Baker, 1997). Both hunman health and ecol ogi cal risk assessnents
were conducted. This section presents the results of the baseline RA and those contam nants
associ ated with unacceptabl e human health risks and potential adverse ecol ogi cal effects.

<I MG SRC 98184E>

2.6.1 Human Heal th R sk Assessnent

Because of the nature of activities conducted at and around Sites 9 and 19, potentia
current hunman exposure is limted. Both sites lie within the Explosive Safety Quantity D stance

(ESQD) are (associated with the storage of nmunitions) and inside of the restricted area of the
Station. Current potential hunman receptors evaluated in the baseline RA include



0 Adult CGuvilian Wrkers (Site 9)
0 Adult On-Site Commercial Wrkers (Site 19)

Adult civilian workers work infrequently at Site 9 because of ongoi ng ordnance | oadi ng
operations at Building 10. Exposure frequency was assuned to be approxi nmately 14 days per year
based on conversations with Station personnel. Because operations at Site 19 have ceased, the
def aul t exposure frequency of 250 days per year was used

Future residential property use was al so evaluated at Sites 9 and 19. Both children (ages 1
to 6 years) and adults were evaluated. R sk values were summed to account for a potential 30
year exposure. G oundwater was al so evaluated as part of the future residential scenario.
However, groundwater quality in the shallow aquifers (Cornwallis Cave and Upper Yorktown)
precl udes potable use. Al though punp tests were not perforned for the Cornwal lis Cave or Upper
Yor kt own- East over aquifers in the vicinity of Sites 9 and 19, these aquifers produce | ow yields
(0 to 10 gallons per mnute throughout WPNSTA Yor kt own) and contain naturally-occurring
concentrations of inorganics including iron, nanganese, and zinc in excess of Secondary Maxi mum
Contami nant Levels (SMCLs). Based on field observati ons obtai ned during well purging and
devel opnent, neither the Cornwal lis Cave nor the Yorktown-Eastover aquifer would sustain a
resi dential household requiring 150 gallons of water per day in the vicinity of Sites 9 and 19
G oundwat er was therefore evaluated as a Aass Il aquifer and was evaluated in the baseline RA
for non-potable use, considering a beneficial use scenario such as |awn watering and car washing
by future residents. Potential human health risks associated wi th groundwater under a beneficia
use scenario fall within the generally acceptable target risk range, but the potential effects
on the ecol ogy have not been determ ned. Groundwater is likely discharging to Lee Pond and will
be eval uated when the investigation of Lee Pond is conplete. As such, groundwater at Sites 9 and
19 is not addressed by this ROD

The foll owi ng subsections present a summary of unacceptable risks (i.e., increnental
lifetine cancer risk [ILCR] values > 1x10 -4 and hazard index [H] values > 1.0) for potentia
human receptors.

Site 9 Human Heal th Ri sks

Only future potential residential exposure to contamination at Site 9 produced unacceptabl e
human health risks. Tables 2-1 through 2-4 present the human health chem cals of potentia
concern for Site 9. ILCR values fall within the generally acceptable target risk range for al
evaluated nedia at Site 9. Table 2-5 presents the associated human health risk to future
potential residents at Site 9. H values exceeding 1.0 were observed only for future potentia
resi dential exposure to surface soil (H = 1.2) and drainage ditch surface water (H = 1.5).
These H's were evaluated further to determ ne those chemcals responsible for the values. Table
2-6 presents risks and H val ues for each medium pathway and contam nant. The constituent
arsenic is responsible for H values exceeding 1.0 (HQ = 1.06) cumul atively for both ingestion
and dernmal contact of soil. Arsenic concentrations detected in Site 9 surface soil ranged from
1.1 ng/ kg (9HA08) to 23.3 ng/ kg (9HAO4). Shal | ow subsurface soil arsenic concentrati ons were
sonewhat hi gher, with concentrations ranging fromO0.84 ng/kg (9HA08) to 54.7 ng/ kg (9HAO4).
These concentrations fall within the range of Station-w de background concentrations (which
i ncl udes ant hr opogeni ¢ background sanple data). Arsenic was detected in the background sanpling
effort at a maxi num detected concentration of 63.9 ng/kg. As such, arsenic could not be
di stingui shed fromnaturally-occurring concentrati ons or concentrati ons associated with non-site
rel ated human activities. Therefore, renediation of arsenic in Site 9 soil would not be
appropri ate.

H values for surface water were driven prinmarily by the presence of 2,4, 6-TNT (480
m crograns per liter [1g/L]), which produced hazard quotient (HQ value of 0.91 and a dermal HQ



of 0.05 using the Reasonabl e Maxi num Exposure (RVE). A total H value of 1.5 was derived for
exposure to young children (ages 1 to 6 years of age). The contami nants 2,4, 6-TNT and al um num
were responsible for the elevated H value. However, these contam nants act on different target
organs and should not as such be evaluated cunul atively. Wen evaluated individually, H values
are below 1.0, indicating no adverse health effects will |ikely occur.

Central Tendency (CT) risk calculations for contamnants in surface water produced H's bel ow
1.0 for all contam nants.



TABLE 2-1

STATI STI CAL SUMVARY CF HUMAN HEALTH CHEM CALS COF POTENTI AL CONCERN

FREQUENCY
oF

CHEM CAL DETECTI ON
I NORGANI CS (ng/ kg)
ARSENI C 10/ 10
BERYLLI UM 2/ 10
MANGANESE 10/ 10
VANADI UM 10/ 10

SEM VOLATI LES (ug/ kg)

BENZO( A) ANTHRACENE 7/ 10
BENZO( A) PYRENE 7/ 10
BENZQ( B) FLUORANTHENE 9/ 10
BENZO( K) FLUORANTHENE 7/ 10
CHRYSENE 9/ 10

DI BENZO( A, H) ANTHRACENE 4/ 10
I NDENO( 1, 2, 3- CD) PYRENE 7/ 10

NI TRAM NES (ug/ kg)

2,4,6-TNT 5/ 10

Not es:

FROM SURFACE SO L SAVMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRA N A

RANCE COF RANCE COF
DETECTED DETECTI ON ARI THVETI C
CONCENTRATI ONS LIMTS MEAN
1.1 - 23.3 NA - NA 14.83
0.38 - 0.47 0.28 - 0.38 0. 22
53.6 - 204 NA - NA 123. 49
11.9 - 68.6 NA - NA 33. 66
87 - 1100 350 - 420 367.70
94 - 1200 350 - 420 376. 40
58 - 2200 350 - 350 544. 60
77 - 520 350 - 420 206.70
43 - 1200 350 - 350 423. 30
55 - 160 350 - 460 161. 60
74 - 550 350 - 420 224.20
210 - 540 120 - 120 230. 00

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es

NA - Not Applicable
UCL - Upper Confidence Limt

NORVAL RANCGE OF STATI ON
UPPER 95% BACKGROUND
CONFI DENCE

| NTERVAL

19. 25
0.29
153. 22
45.15

0.46L - 63.9
0.23J - 0.93J
7.6L - 491
5.2 - 64.7

567.41
588. 03
932. 24
279.95
668. 07
193. 96
308. 31

SESESSE

348. 26

s



TABLE 2-2

STATI STI CAL SUMVARY CF HUMAN HEALTH CHEM CALS COF POTENTI AL CONCERN

FREQUENCY
oF

CHEM CAL DETECTI ON
I NORGANI CS (ng/ kg)
ALUM NUM 19/ 19
ANTI MONY 3/19
ARSENI C 19/ 19
BERYLLI UM 10/ 19
CADM UM 10/ 19
CHROM UM 19/ 19
MANGANESE 19/ 19
VANADI UM 19/ 19

SEM VOLATI LES (ug/ kg)

BENZO( A) ANTHRACENE 7/ 19
BENZO( A) PYRENE 7/19
BENZQ( B) FLUORANTHENE 9/ 19
BENZQ( K) FLUORANTHENE 7/ 19
CHRYSENE 8/ 19
DI BENZO( A, H) ANTHRACENE 4/ 19
I NDENO( 1, 2, 3- CD) PYRENE 7/ 19

NI TRAM NES (ug/ kg)

2,4- DI Nl TROTOLUENE 1/ 19
2,4, 6-TNT 6/ 19
Not es:

FROM SURFACE SO L SAVMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRA N A

RANCE COF RANCE COF
DETECTED DETECTI ON ARI THVETI C
CONCENTRATI ONS LIMTS MEAN
3220 - 17,000 NA - NA 8231. 58
3.5 - 5.3 3.1 - 7.3 2.43
0.84 - 54.7 NA - NA 18. 18
0.26 - 4.1 0.28 - 0.61 0. 63
0.61 - 4.5 0.52 - 0.76 0.94
5.8 - 46.5 NA  NA 21. 86
165 - 1830 NA - NA 189. 20
8.5 - 219 NA - NA 41. 43
68 - 1700 340 - 440 307. 53
72 - 1700 340 - 440 301. 42
39 - 2500 340 - 440 375.42
64 - 980 340 - 440 224.68
48 - 1900 340 - 440 330. 68
51 - 270 340 - 460 180. 63
53 - 1000 340 - 440 249. 37
47 - 47 340 - 740 200.11
140 - 33000 120 - 120 2245.79

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es

NA - Not Applicable
UCL - Upper Confidence Limt

NORVAL RANCGE OF STATI ON
UPPER 95% BACKGROUND
CONFI DENCE

| NTERVAL

9510. 79 2690 - 24100
2.91 9.2L - 11.0L
24.15 0.46L - 63.9
1.00 0.23J - 0.93J
1.34 1.2 - 1.5
26. 14 3.5 - 33.5
261.21 7.6L - 491
59. 26 5.2 - 64.7
452. 63 NA
443. 50 NA
595.12 NA
299.54 NA
495. 93 NA
200. 42 NA
329. 58 NA
223.08 NA
5276. 40 NA



CHEM CAL

| NORGANI CS (ug/ L)
ARSEN C
MANGANESE

PESTI Cl DES (ug/ L)
HEPTACHLOR EPOXI DE

NI TRAM NES (ug/ L)
1, 3- DI Nl TROBENZENE
2, 4- DI Nl TROTOLUENE
2, 6- DI NI TROTOLUENE
2,4,6-TNT

TABLE 2-3

STATI STI CAL SUMVARY CF HUMAN HEALTH CHEM CALS COF POTENTI AL CONCERN

FREQUENCY

DETECTI ON

4/ 4
4/ 4

1/ 4

1/ 4
1/ 4
2/ 4
4/ 4

1,3, 5-TRI NI TROBENZENE 1/ 3

HWX
RDX

Not es:

1/ 4
2/ 4

FROM SURFACE WATER SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRA N A

RANCE COF RANCE COF

DETECTED DETECTI ON ARI THVETI C

CONCENTRATI ONS LIMTS MEAN

2-5 NA - NA 3.10

89 - 231 NA - NA 144. 93

0.08 - 0.08 0.05 - 0.05 0. 04

0.46 - 0.46 0.1 - 0.16 0.17

6 -6 10 - 10 5.25

2 -4 10 - 10 4.00

25 - 480 NA - NA 160. 00

0.44 - 0.44 0.11 - 0.17 0.19

14 - 14 9.1 - 150 35. 89

6 - 6.1 0.51 - 0.71 3.18

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es

NA - Not Applicable

UCL - Upper Confidence Limt

NORVAL

UPPER 95%
CONFI DENCE
| NTERVAL

.45
216.

22

.07

40
84
66
38
55
25
08

RANCGE OF
STATI ON
BACKGROUND

0. 46L-63.9
7.6L-491

=

SESESSE



TABLE 2-4

STATI STI CAL SUMVARY CF HUMAN HEALTH CHEM CALS COF POTENTI AL CONCERN
FROM SEDI MENT SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRA N A

NORVAL
FREQUENCY RANCE OF RANCE OF UPPER 95% RANCGE OF
oF DETECTED DETECTI ON ARl THMVETI C CONFI DENCE STATI ON

CHEM CAL DETECTI ON CONCENTRATI ONS LIMTS MEAN | NTERVAL BACKGROUND
I NORGANI CS (ng/ kg)
ARSEN C, TOTAL 9/9 5.7 - 55.5 NA - NA 19. 57 31.54 0. 46L-63.9
BERYLLI UM TOTAL 9/9 0.26 - 0.85 NA - NA 0. 46 0. 58 9.2L-11.0L
CHROM UM TOTAL 9/9 8.7 - 47.3 NA - NA 19. 61 26. 52 3.5-33.5
SEM VOLATI LES (ug/ kg)
BENZQ( A) ANTHRACENE 8/9 42 - 2400 490 - 490 749. 67 1295. 44 NA
BENZQ( A) PYRENE 719 46 - 2100 460 - 490 603. 44 1008. 60 NA
BENZQ( B) FLUORANTHENE 7/ 9 60 - 2600 460 - 490 888. 33 1492. 59 NA
BENZQ( K) FLUORANTHENE 6/ 9 110 - 970 420 - 490 403. 89 602. 58 NA
CHRYSENE 8/9 54 - 2600 490 - 490 855. 44 1456. 89 NA
DI BENZQ( A, H) ANTHRACENE 5/ 9 68 - 300 420 - 490 184. 67 235.25 NA
I NDENO( 1, 2, 3- CD) PYRENE 7/9 83 - 1300 420 - 490 469. 78 738.04 NA
NI TRAM NES (ug/ kg)
2, 4- DI Nl TROTOLUENE 1/9 3700 - 3700 420 - 590 627. 22 1341. 85 NA
2,4,6-TNT 6/9 120 - 620 120 - 120 206. 67 317.71 NA

Not es:

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es
NA - Not Applicable

UCL - Upper Confidence Limt



<I MG SRC 98184F>
<I MG SRC 98184G
<I MG SRC 98184G1>

Site 19 Hunan Health Ri sks

Tables 2-7 and 2-8 present the human health chem cals of concern at Site 19. Table 2-9
presents the risks associated with future potential residential contact of contam nated soil
The presence of alumnum (HQ = 0.9) and arsenic (HQ = 0.5) conbine for an H in excess of 1.0
(Tabl e 2-10). However, these contam nants have separate target organs for which reference doses
were derived. The skin (keratosis/hyperpignmentation) is the target organ for arsenic and
al um num causes potential neurol ogical effects. As such, the HQ val ues cannot be summed and
system ¢ human health effects associated with these chemcals will likely not occur

Addi tional surface soil sanples were obtained fromunder the conveyor belt to determne
whet her the soil was affected by former TNT | oadi ng operations. EnSys (R) Test Kits were used to
establ i sh the presence of contam nation under the belt and in areas where di screpanci es between
Round One RI data and Round Two Rl data were evident. Table 2-11 presents the potential human
health risk associated with commerci al/industrial exposure to affected conveyor belt soil. The
ILCR val ue (4.8x10 -4) and the H value (92.0) indicate the potential for unacceptable cancer
ri sks and potential adverse systenmic health effects for this scenario. O her explosive conpounds
were al so detected in |aboratory confirnation sanples (HW, RDX), but were not eval uated
quantitatively because of the significant potential risks posed by 2,4, 6-TNT.

2.6.2 Ecol ogi cal Ri sk Assessnent

The obj ective of the ecological risk assessment is to deternine whether past operations at
Sites 9 and 19 have adversely affected the ecological integrity of terrestrial and aquatic
communi ties. Tables 2-12 through 2-15 present ecol ogi cal contami nants of concern for both Sites
9 and 19. Results of the ecological risk assessment are presented by site in the follow ng
subsecti ons.

Site 9 Ecol ogical Risk
Potential ecological risks were evaluated in the terrestrial and aquatic environment at Site
Potential terrestrial receptors considered in the ecological risk assessnent for Site 9

include: soil invertebrates, plants, robins, red-tailed hawks, short-tailed shrews, and neadow
vol es. The



TABLE 2-7

STATI STI CAL SUMVARY CF HUVAN HEALTH CHEM CALS OF POTENTI AL CONCERN
FROM SURFACE SO L SAMPLE ANALYSES
SI TE 19
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMN, VIRG NI A

NORVAL
FREQUENCY RANCE OF RANCE OF UPPER 95% RANGE OF
o DETECTED DETECTI ON ARl THVETI C CONFI DENCE STATI ON

CHEM CAL DETECTI ON CONCENTRATI ONS LIMTS MEAN | NTERVAL BACKGROUND
I NORGANI CS (ng/ kg)

ALUM NUM 8/8 5880 - 90, 600 NA - NA 28635. 00 49103. 70 2690- 24100
ANTI MONY 1/8 5.6 - 5.6 5.6L - 5.6L 2.90 5.02 9.2L-11.0L
ARSENI C 7/8 0.68 - 14 2-2 6. 29 9.71 0. 46L-63.9
BERYLLI UM 6/ 8 0.29 - 0.73 0.31 - 0.33 0. 37 0. 49 0.23J-0.93J
SEM VOLATI LES (ug/ kg)

BENZQ( A) ANTHRACENE 2/8 88 - 130 370 - 450 180. 38 212.04 NA
BENZQ( A) PYRENE 2/8 95 - 140 370 - 450 182. 50 211. 87 NA
BENZQ( B) FLUCRANTHENE 3/8 43 - 230 370 - 450 184. 13 224.71 NA
BENZQ( K) FLUORANTHENE 2/8 51 - 100 370 - 450 172. 00 213. 77 NA
CHRYSENE 3/8 39 - 140 370 - 450 166. 13 208. 49 NA
I NDENQ( 1, 2, 3- CD) PYRENE 2/ 8 62 - 130 370 - 450 177.13 213.85 NA
NI TRAM NES (ug/ kg)

2,4,6-TNT 6/ 8 130 - 380 120 - 120 192. 50 268. 28 NA
AM NO DNTS 6/ 8 350 - 2100 200 - 200 871.25 1348. 66 NA

Not es:

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es
NA - Not Applicable

UCL - Upper Confidence Limt



TABLE 2-8

STATI STI CAL SUMVARY CF HUVAN HEALTH CHEM CALS OF POTENTI AL CONCERN
FROM SHALLOW SUBSURFACE SO L (0-2') SAWMPLE ANALYSES
SI TE 19
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRGA N A

NORMAL
FREQUENCY RANCE OF RANCE OF UPPER 95% RANCE COF
oF DETECTED DETECTI ON ARl THVETI C CONFI DENCE STATI ON

CHEM CAL DETECTI ON CONCENTRATI ONS LIMTS MEAN | NTERVAL BACKGROUND
I NORGANI CS (ng/ kg)
ALUM NUM TOTAL 18/ 18 2450 - 14000 NA - NA 7567. 22 8913. 26 26990- 24100
ARSENI C, TOTAL 18/ 18 0.8 - 37.2 NA - NA 10. 37 14. 63 0. 46L-63.9
BERYLLI UM TOTAL 17/ 18 0.28 - 1.7 0.35 - 0.35 0. 60 0.78 0.23J3-0.93J
CHROM UM TOTAL 18/ 18 6.3 - 52.4 NA - NA 20.41 25. 47 3.5-33.5
VANADI UM TOTAL 18/ 18 6.8 - 74 NA - NA 31.30 39.94 5.2-64.7
NI TRAM NES (ug/ kg)
2,4,6-TNT 6/ 18 110 - 2100 120 - 120 368. 33 631. 27 NA
AM NO- DNTS 4/ 18 310 - 8200 200 - 200 639. 44 1420. 87 NA

Not es:

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es
NA - Not Applicable

UCL - Upper Confidence Limt

<I M5 SRC 98184H>
<I M5 SRC 98184| >
<I M5 SRC 98184l 1>



CHEM CAL

| NORGANI CS ( g/ kg)
ALUM NUM
BERYLLI UM
CHROM UM
COPPER

| RON

LEAD

NI OKEL
POTASSI UM
SELENI UM
VANADI UM
ZINC

SEM VOLATI LES (ug/ kg)
ACENAPHTHENE
ANTHRACENE

BENZO( A) ANTHRACENE
BENZO( A) PYRENE

BENZO( B) FLUORANTHENE
BENZO( G, H, | ) PERYLENE
BENZO( K) FLUORANTHENE
BUTYLBENZYLPHTHALATE
CARBAZOLE

CHRYSENE

DI BENZO( A, H) ANTHRACENE
DI BENZOFURAN
FLUCRANTHENE

FLUCRENE

I NDENQ( 1, 2, 3- CD) PYRENE
PHENANTHRENE

PYRENE

NI TRAM NES (ug/ kg)
AM NO- DNTS

Not es:

TABLE 2-12

STATI STI CAL SUMVARY COF ECOLOQ CAL CHEM CALS OF POTENTI AL CONCERN

FROM SURFACE SO L SAMPLE ANALYSES

SITE 9

NAVAL WEAPONS STATI ON YORKTOMN
YORKTOWN, VIRG NI A

FREQUENCY
oF
DETECTI ON

10/ 10
2/ 10
10/ 10
10/ 10
10/ 10
10/ 10
10/ 10
10/ 10
3/ 10
10/ 10
10/ 10

2/ 10
4/ 10
7/ 10
7/ 10
9/ 10
7/ 10
7/ 10
4/ 10
4/ 10
9/ 10
4/ 10
2/ 10
9/ 10
2/ 10
7/ 10
8/ 10
10/ 10

3/ 10

RANGE COF RANCE OF
DETECTED DETECTI ON ARI THVETI C
CONCENTRATI ONS LIMTS MEAN
3160 - 7750 NA - NA 5636. 00
0.38 - 0.47 0.28 0.38 0.22
6.7 - 29.8 NA - NA 16. 40
2.4 - 26.1 NA - NA 11.54
5080 - 20200 NA - NA 13243. 00
9.7 - 68.4 NA - NA 31.03
2.6 - 11 NA - NA 5.24
149 - 598 NA - NA 384. 60
0.4 - 0.47 0.31 0. 47 0. 26
11.9 - 68.6 NA - NA 33. 66
10.6 - 133 NA - NA 61. 39
69 - 120 350 460 180. 40
58 - 310 350 460 188. 30
87 - 1100 350 420 367.70
94 - 1200 350 420 376. 40
58 - 2200 350 350 544. 60
74 - 770 350 420 271.80
77 - 520 350 420 206.70
55 - 310 390 470 184. 30
47 - 250 350 460 170. 10
43 - 1200 350 350 423. 30
55 - 160 350 460 161. 60
49 - 77 350 460 174.10
65 - 2200 350 350 620. 00
75 - 120 350 460 181. 00
74 - 550 350 420 224. 20
76 - 1600 350 420 444. 20
35 - 2000 NA - NA 656. 10
35 - 2000 200 200 264.00

1) Inorganic data considers both Station-w de and Ant hropogeni ¢ Background Sanpl es

NA - Not Applicable
UCL - Upper Confidence Limt

NORMVAL
UPPER 95%

CONFI DENCE
| NTERVAL

6475.78

20. 97

16257. 33
43.82

459. 53

45.15

209. 48
228. 86
567. 41
588. 03
932. 24
398. 90
279. 95
230.02
207.51
668. 07
193. 96
209. 80
1018. 15
209. 23
308. 31
739. 66
1077.38

517. 40

RANGE OF
STATI ON
BACKGROUND
2690 - 24100
0.23J - 0.93J
3.50 - 33.50
1.2 - 24.4
2070 - 46400
6.40 - 43.1
4.2) - 12.5
398J - 1640J
0.21L - 0.61L
5.2 - 64.7

3.2KJ - 48.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



CHEM CAL

I NORGANI CS (ng/ kg)

ALUM NUM
CYAN DE
I RON
LEAD

PESTI C DES (ug/ kg)
HEPTACHLOR EPOXI DE

NI TRAM NES (ug/ kg)

AM NO- DNTS

Not es:
I norgani c data considers both Station-wi de and Ant hropogeni ¢ Background Sanpl es

1)

NA - Not Applicable
UCL - Upper Confidence Limt

TABLE 2-13

STATI STI CAL SUMVARY CF ECOLOG CAL CHEM CALS OF POTENTI AL CONCERN

FROM SURFACE WATER SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATI ON YORKTOMN
YORKTOMNN, VIRGA N A

FREQUENCY RANGE CF RANGE COF
OF DETECTED DETECTI ON

DETECTI ON CONCENTRATI ONS LIMTS
4/ 4 15 - 200 NA - NA
1/ 4 28 - 28 10 - 10
4/ 4 589 - 2960 NA - NA
1/ 4 3.6K - 3.6K 1.4L - 1.4L
1/ 4 0.08 - 0.08 0.05 - 0.05
4/ 4 97 - 1000 NA - NA

ARl THVETI C
MEAN

79. 90
10. 68
1218. 75

431.75

UPPER
95%
CONFI DENCE
| NTERVAL

181. 29
24.03
2585. 15

933.79

RANGE CF
STATI ON
BACKGRCUND

94. 4J- 1050

ND
630-2500J
1.6J-15.9



CHEM CAL

| NORGANI CS ( g/ kg)
ALUM NUM

ARSENI C

BERYLLI UM

COBALT

| RON

LEAD

VANADI UM

SEM VOLATI LES ( Ug/ kg)
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE

BENZO( A) ANTHRACENE
BENZO( A) PYRENE

BENZO( G, H. | ) PERYLENE
BUTYLBENZYLPHTALATE
CARBAZOLE

CHRYSENE

DI BENZO( A, H) ANTHRACENE
FLUCRANTHENE

FLUCRENE

I NDENO( 1, 2, 3- DC) PYRENE
PHENANTHRENE

PYRENE

NI TRAM NES (ug/ kg)
AM NO- DNTS

2, 4- DI Nl TROTOLUENE
2,4,6-TNT

Not es:
I norgani c data considers both Station-w de and Ant hropogeni c Background Sanpl es
NA - Not Applicable

1)

UCL - Upper

Confidence Limt

TABLE 2-14

STATI STI CAL SUMVARY COF ECOLOQ CAL CHEM CALS OF POTENTI AL CONCERN

FREQUENCY
oF
DETECTI ON

9/9
9/9
9/9
9/9
9/9
9/9
9/9

2/9
2/9
6/9
8/9
779
719
1/9
5/9
8/9
5/9
9/9
4/ 9
779
8/9
9/9

6/9
1/9
6/9

FROM SEDI MENT SAMPLE ANALYSES

SITE 9

NAVAL WEAPONS STATI ON YORKTOWN

YORKTOWN, VIRG NI A

RANGE COF
DETECTED
ONCENTRATI ONS

1690 - 6320
5.7 - 55.5
0.26 - 0.85
1.6 - 5.2
11100 - 54400
7.9 - 109
13.1 - 43.4
130 - 220
77 - 150
54 - 750
42 - 2400
46 - 2100
66 - 1000
660 - 660
72 - 250
54 - 2600
68 - 300
73 - 4600
52 - 420
83 - 1300
57 - 3200
67 - 3300
220 - 2300
3700 - 3700
120 - 620

RANCE OF
DETECTI ON
LIMTS
NA - NA
NA - NA
NA - NA
NA - NA
NA - NA
NA - NA
NA - NA
420 550
420 550
420 490
490 490
460 490
420 490
420 590
420 490
490 490
420 490
NA - NA
420 500
420 490
490 490
NA - NA
200 200
420 590
120 120

ARI THVETI C

MEAN

3861.11
19.57
0. 46
3.16

23333.
29.
27.

222.
206.
274
749.
603.
376.
282.
185.
855.
184.
1415.
205.
469.
972.
1097.

546.
627.
206.

33
18
67

NORMVAL
UPPER 95%

CONFI DENCE
| NTERVAL

4810. 47
31. 54
0.58
3.98

31121. 00

48. 95
33.28

247.03
245. 83
409. 87
1295. 44
1008. 60
579. 20
371. 95
224. 64
1456. 89
235. 25
2473.42
272.92
738. 04
1680. 95
1855. 96

997.78
1341. 85
317.71

RANGE OF
STATI ON
BACKGROUND

482K

0.27L
0.28J

1.1J

329.00

1.8L
1.9J

SEEEEEFEEES55553

££%

17700J
5.4L
0.99J
7.9
27700J
381L
36. 90



CHEM CAL

| NORGANI CS ( g/ kg)

ALUM NUM

BERYLLI UM

CHROM UM
COPPER

I RON
LEAD
MERCURY
VANADI UM
NI CKEL

ZI NC

SEM VOLATI LES (ug/ kg)
BENZO( A) ANTHRACENE
BENZO( A) PYRENE

BENZQ( B) FLUORANTHENE

CHRYSENE

FLUCRANTHENE

I NDENO( 1,

2, 3- CD) PYRENE

PHENANTHRENE

PYRENE

NI TRAM NES (ug/ kg)

2,4,6-TNT

Not es:

STATI STI CAL SUMVARY COF ECOLOQ CAL CHEM CALS OF POTENTI AL CONCERN

FREQUENCY
oF
DETECTI ON

8/8
6/8
8/8
8/8
8/8
8/8
1/8
8/8
8/8
8/8

2/8
2/8
3/8
3/8
5/8
2/8
2/8
4/ 8

6/8

TABLE 2-15

FROM SURFACE SO L SAMPLE ANALYSES
SI TE 19

NAVAL WEAPONS STATI ON YORKTOWN
YORKTOWN, VIRG NI A

RANGE COF
DETECETD
CONCENTRATI ONS
5880 - 90600
0.29 - 0.73
13 - 31
7.80 - 42
12300 - 48700

46 - 392
0.1K - 0.1K
22.7) - 53
2.6 - 7.4
34 - 365
88 - 130
95 - 140
43 - 230
39 - 140
46 - 370
62 - 130
75 - 210
44 0 210
130 380

RANCE OF
DETECTI ON
LIMTS
NA - NA
.31 0.33
NA - NA
NA - NA
NA - NA
NA - NA
.09 0.14
NA - NA
NA - NA
NA - NA
370 450
370 450
370 450
370 450
370 450
370 450
370 450
370 450
120 120

1) Inorganic data considers both Station-w de and Anthropageni ¢ Background Sanpl es
NA - Not Applicable

UCL - Upper

Confidence Limt

ARI THVETI C

VEAN

28635. 00
0.

23.

19.
25575.
142.

0.

36.

5.

161.

180.
182.
184.
166.
165.
177.
188.
163.

192.

50

NORMVAL

UPPER 95%
CONFI DENCE

| NTERVAL

49103. 70
0.

26.
27.
34040.
218.

0.

43.

6.

246.

212.
211.
224.
208.
240.
213.
220.
209.

268.

28

RANGE OF
STATI ON
BACKGROUND
2690 - 24100
0.233 - 0.93]
3.5 - 33.5
1.2 - 24.4
2070 - 46400
6.4 - 43.1
0.05J - 0.05J
5.2 - 64.7
4.2 - 12.5
3.2KJ - 48.4
NA
NA
NA
NA
NA
NA
NA
NA
NA



terrestrial receptors were selected to represent various trophic levels. Plants and soi
invertebrates were evaluated by a conparison to toxicity values for flora and fauna. Robins,
hawks, voles, and shrews were eval uated through conservative nodeling of potential contam nant
upt ake. Contam nant uptake was then conpared to literature No Cbservabl e Adverse Effect Levels
(NQAELs) or Lowest Chservabl e Adverse Effect Levels (LQAELS).

Terrestrial nodels indicate that alumnum chronmium iron, |lead, and vanadi umconcentrations in
Site 9 soil could produce unacceptabl e ecol ogi cal effects. However, alum num chromum and iron
concentrations fall within Stati on-w de background concentrations, and it is not considered
appropriate to attenpt to cleanup to bel ow background concentrations at Site 9. Concentrations
of | ead exceed background concentrations at only three of ten sanple |ocations. Vanadi um exceeds
background concentrations at only one of ten locations. No apparent source of inorganic
constituents has been identified at Site 9.

Potential aquatic receptors considered in the Site 9 ecological risk assessnent include: fish
(including the yellow bul | head catfish), sedinent benthic nmacroinvertebrates, bullfrogs, and
great blue herons. The aquatic receptors are not present in the drainage ditch proper, but were,
selected to represent various trophic |levels. Sedinent benthic macroi nvertebrates and fish were
eval uated by a conparison to avail abl e benchnarks. Yellow bul | head catfish, bullfrogs and great
bl ue herons were eval uated usi ng conservative uptake nodeling

Surface water sanples collected fromthe Site 9 drainage ditch contai ned heptachl or epoxi de,
nitram nes, alum num cyanide, and iron exceedi ng correspondi ng benchmark val ues used to sel ect
ecol ogi cal contam nants of concern. These contam nants did not produce significant risks

(i.e., ecological HQ values greater than 1.0) to aquatic receptors eval uated using conservative
upt ake nodeling. Al um numconcentrations fall within freshwater background concentrations.

Hept achl or epoxi de was detected in only one of four surface water sanples and, from an

hi storical perspective, its use at Site 9 could not be docunented. Iron concentrations are
simlar to Station background val ues and as such, renediation of these constituents is not
appropriate at Site 9

Sedi nent sanples collected fromthe Site 9 drainage ditch contained concentrati ons of PAHs,
nitram nes, alumnum arsenic, beryllium cobalt, iron, |lead, and vanadium PAHs did not produce
significant risk to aquatic receptors. A umnum beryllium cobalt and | ead were detected bel ow
background concentrati ons for freshwater sedinent. Vanadi umwas detected in one 0 to 4 inch

sedi nent sanple (SD09) at 43.4 ng/kg. This concentration is simlar to the nmaxi num detected
background vanadi um concentration in freshwater sedinents of 38.9 ng/kg. Al other vanadi um
concentrations in Site 9 sedinent sanples fell within the Station-w de background range. Mxi mum
det ected concentrations of nitramnes and iron were detected in a single deep sanple (4 to 8

i nches bgs) obtained fromthe mddle of the drainage ditch where the potential for contact by
ecol ogical receptors is limted. Therefore, the need to conduct remediation activities in the
ditch is unnecessary.

Sedi nent concentrations of iron produced risks to the great blue heron using conservative uptake
nodel i ng. An HQ of 45.7 was derived for iron (in the | east conservative nodel). Iron, however
was detected in deeper scdinments (4 to 8 inch depth) to which the heron is unlikely to be
exposed. Lead produced HQ val ues in excess of 1.0, but sedinment concentrations fall within
background. As such, |ead concentrations may not be discernable from background and renedi ati on
woul d not be appropriate

Arsenic concentrations in Site 9 sedinents exceed background freshwater stream sedi ment
concentrations. Al though HQ values for arsenic exceed 1.0 when using the Effects Range-Low
(ER-L) value, they do not produce unacceptabl e HQ val ues when using the Effects Range- Medi an
(ER-M value for arsenic. Because arseni ¢ does not produce unacceptabl e HQ val ues using the



ER-M renediation of ditch sedinments is not necessary. Renediation of ditch sedinents would al so
cause greater harmto the local ecology than | eaving contam nants such as arsenic, iron
vanadi um and | ead in place.

No action is necessary to protect human health at Site 9.

Site 19 Ecol ogical R sk
Potential ecological risks were evaluated in the terrestrial environment at Site 19. There are
no aquatic habitats associated with this site

Potential terrestrial receptors considered in the ecol ogical risk assessnent for Site 19
include: soil invertebrates, plants, robins, red-tailed hawks, short-tailed drews, and neadow
voles. The terrestrial receptors were selected to represent various trophic levels. Plants and
invertebrates were evaluated by a conparison to literature toxicity values for flora and fauna
Soil concentrations of 2,4,6-TNT, alum num chrom um copper, iron, |lead, nmercury, vanadium and
zinc may be adversely inpacting soil flora and fauna. Terrestrial uptake nodeling results
indicate that only 2,4,6-TNT, alum num chromum |ead, and iron produce HQ val ues exceedi ng
1.0.

Remedi ation of the inorganic constituents nercury, vanadium and zinc is not necessary because
they did not produce ecological HX in excess of 1.0.

2.6.3 Summary of Risk Assessnment Results

Only future potential residential exposure to soil produced unacceptabl e hunan health H val ues
at Site 9. Arsenic was responsible for the unacceptable H val ues, but was detected at
concentrations that could not be distinguished from Station-w de background.

I norganics detected in Site 9 sediment sanpl es produced potentially unacceptable risks to
aquatic receptors. Arsenic was detected above background freshwater sedinent concentrations, but
did not exceed the ER-Mval ue. Lead was detected bel ow background freshwater sedi nent
concentrations and below its ER M val ue

Because vanadi umwas detected in only one shallow (0-4 inch) sedinent sanple at a concentration
simlar to background and iron was detected in a deep (4-8 inch) sedinent sanple (limting the
potential for exposure to aquatic receptors), no action is necessary. Renediation of Site 9
sedi nents, because of arsenic, iron, |lead, and vanadium would be nore harnful to the ecol ogy
than | eaving these inorgani ¢ contam nants in place.

At Site 19, the conpound 2,4, 6-TNT produced |ILCR val ues in excess of the generally acceptable
target risk range and H val ues above 1.0 for current and future potential human receptors. The
conmpound RDX was al so detected at concentrations that coul d pose unacceptabl e human heal th
risks, but was detected at much | ower concentrations than 2,4,6-TNT. 2,4, 6-TNT, alumnum iron
and | ead produced unacceptabl e HQ val ues above 1.0 for all potential terrestrial, receptors.
Soi |l concentrations of RDX and HNX did not produce unacceptable risks to ecol ogical receptors
Soi | under the conveyor belt nust be renediated to protect current and future potential human
receptors and terrestrial environnental receptors. Renediation |levels (RLs) of 15 ng/kg and 5
ng/ kg were derived using exposure scenarios and potential current receptors described in the
baseline RA for 2,4,6-TNT and RDX, respectively. These RLs are protective of both human health
and t he environnent.

2.7 Description of Renedial Aternatives for Site 19

The DoN considered a range of potential alternatives for the renedi ati on of expl osives



contam nated soil at Site 19. Each of the "treatnent" alternatives (A ternatives 3 through 6)
requires that the conveyor belt at Site 19 be dismantled and di sposed of properly. The follow ng
alternatives were eval uat ed:

Alternative - No Action
Alternative - No Action with Institutional Controls
Alternative 3 - Cappi ng

Alternative
Alternative
Alternative

Excavati on/ Bi ol ogi cal Treat ment/ Reuse- Recycl e
- Excavati on/ Soi | Washi ng/ I nci nerati on
- Excavation/ O f-Site Incineration

o OO0 O OO
o0 WNBE
'

2.7.1 Alternative 1. No Action

This alternative involves no renedial action to contain, renove or treat contaminants in Site 19
soil. It is not protective of human health or the environment, nor does it conply with ARARs. It
was, however, evaluated to provide a baseline for conparison to other renedial alternatives.

0 Estimated Capital Cost: $0
0 Esti mated Operation and Mi ntenance (08 Costs: $0
0 Esti mated Present Wrth Cost: $0
0 Estimated Tinme to | nplenent: I mredi at e

2.7.2 Alternative 2. No Action with Institutional Controls

This alternative also involves no action to contain, renove or treat Site 19 soil contam nants,
but does provide for sone protection of human health by restricting property use (i.e., no
future residential devel opment of Site 19 and restrictions concerning groundwater usage in the
Station Master Plan).

This alternative does not protect the environnent and does not conply with ARARs as woul d
"treatnent" renedial alternatives.

0 Estimated Capital Cost: $9, 000

0 Esti mat ed O&M Cost s: $18, 000

0 Esti mated Present Wrth Cost: $280, 000

0 Estimate to Inplenent: Installation of a chain link fence woul d be conpl et ed

within 4 to 6 nonths (pending recei pt of funding),
property use restrictions could be added to the Station
Master Plan during the sane tine period.

2.7.3 Alternative 3: Capping

This alternative calls for contaminated Site 19 soil to be left in place and covered. The cover
will consist of a 12 inch clay layer or a clay equivalent liner and 6 inches of top soil over
the expl osives contam nated soil. It will be designed, constructed and naintai ned in accordance
with appropriate USEPA and Commonweal th of Virginia criteria and guidance. The areas to be
covered will be delineated with additional sanpling. The cover will then be revegetated to
prevent the erosion of top soil. A though no chem cal specific ARARs exist, action and | ocation
specific ARARs; including the protection of wetlands and erosion and sedi nent control

regul ations would be net. Because affected soil at Site 19 is not a listed waste, and affected
soil is not hazardous by characteristics (ignitability, reactivity, corrosivity, toxicity), RCRA
Subtitle C (40 CFR Part 261) and Virgini a Hazardous Waste Managenent Regul ati ons

(VR672- 10- 1/ 9VAC20- 60- 10 et.seq.) will not apply under this capping alternative. Land use
restrictions (i.e., no future residential devel opnent, excavation activities, etc.



within the confines of the cap) wll

Esti mated Capital Cost:

Esti mated O8M Cost s:

Esti mated Present Wirth Cost:
Estimated Tinme to | nplenent:

o O O O

2.7.4 Aternative 4: Excavation/Biol ogi cal

Alternative 4 involves the disnmantling and di sposal
contai ning concentrati ons of explosives in soil
and transporting soil

4 feet bgs) beneath the belt,

treated using a carbon source and m crobes to degrade expl osive contam nants.
treated to RLs protective of human health and the environnent,

applied to the ground around the biocell.

locations of alumnumin soil
receptors wll
di sposal

Hot spot
risks to terrestrial
al um num cont am nat ed soi |
will

wil |

The Site 19 area will
prevent residential

Al t hough no chem cal ARARs exist for soil,

Subtitle C - surface inpoundnents (Subpart K),
protection of wetlands and erosi on and sedi nent control
Treated soil
and the excavated areas at Site 19 will

bi ocel | (Subpart G;
VAC 20-390-10 et.seq.) will be net.
di sposed in the area around the biocell
with clean soil and returned to grade.

Esti mated Capital Cost:

Esti mated O8M Cost s:

Esti mated Present Wirth Cost:
Estimated Tinme to | nplenent:

o O O O

2.7.5 Alternative 5. Excavati on/ Soil

al so be addressed under this alternative.
be di scussed in the Renedi al
be devel oped prior to renediation activities at Site 19.

be backfilled using clean fill
property use and groundwater use restrictions will
action and | ocation-specific ARARs including: RCRA

al so be i npl enent ed.

$453, 000

$16, 000

$620, 000
Di smantling of the conveyor belt, clearing and
grubbing activities can begin in 6 nonths pendi ng
recei pt of funding and approval of the Renedi al
Action Wrrk Plan. Land use restrictions will be
added to the Station Master Plan during this tine

period. The cap will be conpleted within

6 months of the conpletion of clearing and
grubbing activities.

Tr eat ment / Reuse- Recycl e

of the conveyor belt, renoving soil
exceeding RL values (to a depth of approxinmately

to the biocell at Site 22. Soil will be
Soil will be
renmoved fromthe cell, and
around Buil di ng 527 that coul d cause potential ecol ogical

Detail s concerning
Action Wrk Pl an which

Institutional controls to
al so be i npl enent ed.

and regraded.

closure and post-closure care of the Site 22
(VR 450-01-0051/ 4
bel ow USEPA approved RLs) will be
be backfilled

(i.e., soil

$883, 000

$0

$883, 000
Di smantling of the conveyor belt and excavation
activities can begin in the spring of FY 1998
(approximately 7 nonths) pending receipt of
fundi ng and approval of the Renedial Action
Work Plan. Warm weat her is necessary for

bi ol ogi cal treatnent processes. Land use

restrictions prohibiting future residential |and
use can be added to the Station Master Plan during
the 7 nonth tinme period. The total tinmeframe for
i mpl ementation and conpletion of this remedy is
approxi mately 6 nonths.

Washi ng/ | nci nerati on



This alternative is sinlar to Alternative 4 in that soil
belt area to a depth of approximately 4 feet bgs.
washi ng treatment systemwoul d be established at Site 19. The
certified to be bel ow RL val ues,
be transported off site to a permtted incineration
this alternative will
specific ARARs including: RCRA-Subtitle C (40 CFR Part 264) Subpart E (manifest system
keeping and reporting) for off-site transport of residuals,
Subpart K (surface inmpoundnents),
(VR 450-01- 0051/ 4 VAC 20-390-10 et seq.);

biocell, an on-site soil
contam nated soil woul d be washed,
site. Contam nated wash residuals will
facility. Although no ARARs exist for soil,

Cont ai ners;
control
concerning off-site transport of residuals.

Esti mated Capital Cost:

Esti mated O8M Cost s:

Esti mated Present Wirth Cost:
Estimated Tinme to | nplenent:

o O O O

2.7.6

This alternative is simlar to Alternative 5 in that Site 19 soil
will

on-site washing will occur. Site 19 soil

will be excavated fromthe conveyor
Rat her than soil treatnment at the on-site
and used as backfill at the
nmeet action and | ocation
record
Subpart | (Use and nanagenent of

protection of wetlands and erosi on and sedi nent
and Departrment of Transportation regul ations

$1, 418, 000

$0

$1, 418, 000
Di smantling of the conveyor belt and excavation
activities can begin in 6 nonths pendi ng the
recei pt of funding, approval of the Renedi al
Action Work Plan and availability of a permtted
incinerator facility to accept residuals. Property
use restrictions prohibiting residential future
property use will be added to the Station Master
Plan during this tine period. This alternative will
be conmpleted within 1 year pendi ng the
identification of a permtted incineration facility
willing to accept residuals.

Alternative 6: Excavation/Of-Site Incineration

wi |l be excavated, but no
be transported to an off-site incineration

facility permtted to treat explosives-contam nated waste. Al though no ARARs exist for soil,

this alternative will
(Subparts E, I,
of soils (49 CFR Parts 107 and 171. 1-500);
450- 01- 0051/ 4 VAC 20-390-10 et seq.).

Esti mated Capital Cost:

Esti mated O8M Cost s:

Esti mated Present Wirth Cost:
Estimated Tinme to | nplenent:

o O O O

neet action and | ocation specific ARARs including: RCRA-Subtitle C
and K); Departnent of Transportation regul ations concerning off-site transport
wet | ands;

and erosion and sedi nent control (VR

$3, 147, 000

$0

$3, 147, 000
Di smantling of the conveyor belt and excavation
activities can begin in 6 nonths pendi ng the
recei pt of funding, approval of the Renedi al
Action Wrk Plan and availability of a permtted
incinerator facility to accept soil. Property use
restrictions prohibiting future residential
property use will be added to the Station Master
Plan during this tine period. This alternative will
be completed within 1 year pendi ng the
identification of a permtted incineration facility
willing to accept soil.



2.8 Summary of the Conparative Analysis of Alternatives

As required by CERCLA, the six renedial alternatives were evaluated using the nine criteria
speci fied by USEPA (Table 2-16). This section and Table 2-17 summari ze the detail ed anal ysis of
each alternative.



TABLE 2-16
USEPA EVALUATI ON CRI TERI A FOR REMEDI AL ALTERNATI VES
SITES 9 AND 19
WPNSTA YORKTOMWN, YORKTOMN, VIRG N A

Overall protection of hunan health and the environnent
Addr esses whet her a cl eanup net hod adequately protects human health and the environnent
and describes how risks presented by each pathway are elimnated, reduced, or controlled
through treatnent, engineering controls, or institutional controls

Conpl i ance wi th ARARs

Addr esses whether a cleanup nethod neets all ARARs (federal and state environnenta
requi renents) and provi des grounds for invoking a waiver

Long-term effecti veness and per nanence

Refers to the ability of the cleanup nethod to reliably protect human health and the
environnment over tine, after the action is conpleted

Reduction of toxicity, nmobility, or volume through treatnent

Addresses the effectiveness of a cleanup nethod in reducing the toxicity, nobility, or
vol ume of hazardous substances through treatnent.

Short-term effectiveness

Addresses the period of tinme needed to conplete the cleanup, and any adverse inpacts on
human health and the environnent that may occur during construction and operation

I npl enentability

Refers to the technical and admnistrative feasibility of a cleanup nethod, including the
availability of required naterials and services.

Cost

I ncludes the estimated capital and O&M costs of each cl eanup net hod

St at e accept ance

I ndi cat es whether the Conmonwealth of Virginia agrees with the preferred cl eanup net hod.
Communi ty accept ance

I ndi cat es whet her public concerns are addressed by the cl eanup net hod and whet her the
comunity has a preference. (Public comrent is an inportant part of the final decision.)



TABLE 2-17

SUMVARY OF DETAI LED ANALYSI S

SITES 9 AND 19

WPNSTA YORKTOWN, YORKTOWN, VIRG NI A

Eval uation RAA 1: No Action
Excavation/ I nci nceration
Overal | Protectiveness 0 No reduction in risk to human

reduction in risk by

heal th and the environnent
treatnent of
0 Existing conditions allow for

to other
further mgration of contani nants
potential source of
off site
contam nation to other
environnmental media.
Conpl i ance with ARARs 0 WII not neet ARARs.
al | applicable ARARs.
Long- Term Ef f ecti veness 0 Unknown.

soi |/ sedi ment COCs are
and Per manence
will be an effective and

0 5-year review required.

option.

reviews will not be required.

Reduction of Toxicity, O WIIl not treat or reduce

treated by off-site

Mobi lity, or Vol unme

i ncineration.

through Treat ment

Short-Term Ef fecti veness

communi ty nay increase

fromdenolition due to fugitive dust fromdenolition
and earth renpval activities.

activities.

cont am nants.

0 Risk to comunity not increased.

transport of soil.

risk to workers during

activities.

I npl ement ability
soi | excavation activities.

0 No construction or operation

activities planned
coordination with a

0 No significant

and earth renoval
0 Risk to conmunity increased during

RAA 2:
Institutional

No Action with
Controls

o

Reduction in direct exposure to

contam nated nedia through access

restrictions and deed restrictions.

0 Existing conditions allow for
further migration of contam nants

off site.

W Il not nmeet ARARs.

o

If institutional controls are

o

mai ntai ned, will be effective at
reduci ng exposure.

0 5-year review required.

0 WII not treat or reduce

cont am nants.

0 Risk to comunity not increased.
risk to workers.

activities.

0 Institutional controls easily

i mpl ement ed

o

o

o

o

o

o

¢}

0 Increased

RAA 3: Capping

Reduction in direct expo
contam nated soil.
Prevents erosion thus re
m gration of contam nant
Prevents percol ati on of
wat er through contam nat
Monitors quality of grou
Lessens potential of env
contact with contam nate
but does not renove
contami nati on.

W1l neet ARARs.

If caps are nmintained,
ef fective and permanent

reduci ng exposure.

5-year review required.

W1l not treat or reduce

contami nants.

Risk to community may in
risk to workers during

0 Risk to conmunity increased during

sure to

ducing the
s

surface

ed soil.
ndwat er .

i ronment al
d nedia,

will be

at

crease

due to fugitive dust from conveyor
institutional

i nmpl ement ati on of

0 Increased risk to workers during

[o]

¢}

0 No nonitoring proposed. 0 Equi prent

cap installation.

Easy to construct and nmintain

Ef fectiveness will be ev
and materials readily

al uated by

noni toring.

RAA 4: Excavati on/ Bi ol ogi cal
Tr eat ment / Reuse/ Recycl e

o

Significant reduction in risk by
renoval and treatnent of
contami nated soil.
0 Renpves potential source of
contami nation to other

environmental medi a.

0 WII neet all applicable ARARs.

Since soil/sediment COCs are

o

removed, will be an effective and

per manent option.

0 5-year reviews will not be required.

0 Soil COCs treated by biol ogical

net hods

0 Risks to community may increase

control s

renoval and treatnent activities.

0 Requires soil

0 Requires assenbly and operation of

on-site treatnment unit.

0 Increased risk to workers during soil

excavation activities

o

o

o

o

o

(o]

due to fugitive
denplition and earth-noving

activiti

o

¢}

o)

RAA 5: Excavation/ Soil/

Washi ng/ | nci neration
Significant reduction in risk by
renoval and treatnent of
cont am nat ed soil
Renoves potential source of
contam nation to other

environmental media.

Wil neet all applicable ARARs.
Since soil/sedinment COCs are
enmoved, will be an effective and
per manent option.

5-year reviews wll

Soil COCs treated by soil washing;

residual s by incineration.

Ri sks to community may increase
dust from conveyor

not be required.

RAA 6:

0 Significant
renoval and
cont ami nation

0 Renpves

o WII neet
0 Since
renoved,
per nenent

0 5-year

0 Soil COCs

0 Risks to
due to fugitive dust

denolition and earth renoval

es.
off-site transport of soil
Increased risk to workers during
soi |l renpval and treatnent
activities.

Requires soil

Requi res assenbly and operation of

excavation activities.

off-site
0 Increased

soi| renoval

0 Requires

0 Required

on-site treatnent



unit. permtted off-site incinerator

0 Equi pment should be readily
avai |l abl e.

of f-site incinerator

Costs (NPW $0. 00
$3, 147, 000. 00

facility.
avai |l abl e.

$280, 000. 00

avai |l abl e.

$620, 000. 00

0 Equi prent and materials readily

0 Adequate system nonitoring.

$883, 000. 00

0 Equi prent should be readily
avai |l abl e.

0 Requires coordination with a
facility.
0 Adequate system nonitoring.

$1, 418, 000. 00

permtted



2.8.1 Threshold Criteria
Overall Protection of Human Health and t he Environment:

Eval uati on of the overall protectiveness of alternatives focused on whether a specific alternative would achi eve adequate protecti on of human health and the

envi ronnent and how ri sks posed by each pathway woul d be elimnated, reduced, or controlled through treatment, engineering, or institutional controls. The overall

assessnent of the level of protection included the eval uations conducted under other criteria, especially long-termeffectiveness and permanence, short-term
effectiveness, and conpliance with ARARs.

Alternatives 1 and 2 are not protective of human health or the environment because waste is left in place and the potential for exposure is linited, but not
elimnated by institutional controls. Alternatives 3, 4, 5 and 6 are protective of human health and the environnent because waste is renoved (Alternatives 4, 5,
and 6) or covered (Alternative 3).

Conpl i ance with ARARs:

This eval uation invol ved determ ning whether each alternative would neet all of the pertinent Federal and state ARARs (as identified in Section 2.11.2 of this
report).

Each alternative was eval uated for conpliance with applicable or relevant and appropriate Federal and state requirenents. The eval uation sumrarized which
requirenents are applicable or relevant and appropriate to each alternative. The following itens were considered for each alternative:
0 Conpl i ance with chem cal -specific ARARs (e.g., anbient water quality criteria).

This factor addresses whether the ARARS can be met, and, if not, whether a waiver

nay be appropriate.

0 Conmpl i ance with location-specific ARARs (e.g., preservation of historic site,
regul ations relative to activities near wetlands or floodplains, etc.). As with other ARAR-rel ated factors, these involve
consi deration of whether the ARARs can be nmet or whether a waiver is appropriate.
0 Conpl i ance with action-specific ARARs; (e.g., RCRA nmini mum technol ogy

standards). It must be determ ned whether ARARs can be nmet or nust be waived.

No chemical specific ARARS apply to the renediation of Site 19. Renedial Aternatives 1 and 2 will not conply with chem cal specific soil renediation |evels
established to protect human health and the environment. Furthernore, Site 19 soil may act as a source of potential contam nation to underlying groundwater and

Virginia Goundwater Standards nay not be attained. Alternatives 3,4,5 and 6 will conply with soil RLs and will achieve all |ocation-specific and action-specific

ARARS.
2.8.2 Primary Balancing Criteria

Long-term Eff ecti veness and Per nanence:



This criterion evaluated alternatives with respect to their long-termeffectiveness and the
degree of permanence. The prinmary focus of this evaluation was the residual risk that wll
remain at the sites andthe effectiveness of the controls that will be applied to nanage residua
ri sks. The assessnent of long-termeffectiveness was nade considering the follow ng four
factors:

0 The nmagnitude of the residual risk to human and environnental receptors renaining
fromuntreated waste or treatnment residues at the conpletion of renedia
activities.

0 An assessment of the type, degree, and adequacy of |ong-term nanagenent

(including engineering controls, institutional controls, nonitoring, and
operation and naintenance) required for untreated waste or treatnent residues
remai ning at the site.

0 An assessment of the long-termreliability of engineering and/or institutional
controls to provide continued protection fromuntreated waste or treatnent
resi dues.

0 The potential need for replacenent of the remedy and the continuing need for

repairs to maintain the perfornmance of the renedy.

Alternatives 1 and 2 are not effective or permanent because waste is left in place at Site 19
Alternative 3 is permanent, but its long-termeffectiveness is a function of future cover

mai ntenance. Alternatives 4, 5, and 6 are effective and pernmanent because waste is renoved from
the site and contam nation is destroyed by biol ogical processes or incineration

Reduction of Toxicity, Mbility or Volunme Through Treatnent:

This evaluation criterion addressed the degree to which the alternatives enpl oy treatnent

t echnol ogi es that pernmanently and significantly reduce toxicity, nmobility, or volune of the
hazar dous substances. Alternatives that do not enploy treatnment technol ogi es do not reduce

toxicity, mobility, or volunme of COCs. The eval uation considered the follow ng specific factors:

0 The treatnment processes, the renedies that will be enployed, and the naterials
that will be treated.

0 The amount or vol une of hazardous materials that will be destroyed or treated.

0 The degree of expected reduction in toxicity, nobility, or volune, including how
the principal threat is addressed through treatnent.

0 The degree to which the treatment will be irreversible
0 The type and quantity of treatnent residuals that will remain follow ng
t r eat ment

Alternatives 1, 2, and 3 do not enploy treatnent technol ogi es which reduce toxicity, nmobility or
volunme. Alternative 3 (capping) woul d reduce potential nobility of contam nants to migrate
vertically or horizontally by not allowing precipitation to facilitate transport. Again, the
effectiveness of Alternative 3 to preclude migration is dependent on the nmintenance of the
cover. Alternatives 4, 5,and 6 do reduce toxicity, nobility and volunme of waste at the site.
Alternative 4 utilizes biological treatnent to destroy 2,4, 6-TNT and RDX and produces relatively
non-toxic internedi ates such as am no-dinitrotol uenes. Internediates including



am no-dinitrotoluenes are al so destroyed as part of the biorenediation process with tine. Soi
renmoved fromthe Site 22 biocell follow treatnent will be certified as clean and placed on the
ground at Site 22 for dewatering. There will be no residual contam nation (other than limted
investigation derived wage [IDW) associated with this alternative.

Alternatives 5 and 6 reduce toxicity, nobility and volume at the site but residuals and soi
subjected to incineration will produce ash as a byproduct. Ash produced by incineration
t echnol ogi es nust be di sposed of properly.

Short-Term Ef fecti veness:

The short-termeffectiveness of each alternative was evaluated relative to its effect on human
health and the environnment during inplenentation of the renedial action. Potential threats to
human health and the environnent associated with handling, treatnent, or transportation of
hazar dous substances were considered. The short-termeffecti veness assessnent was based on four
key factors:

0 Short-termrisks that mght be posed to the community during inplenmentation of an
alternative.

0 Potential inpacts on workers during renedial action and the effectiveness and
reliability of protective neasures.

0 Potential environnental inpacts of the renedial action and the effectiveness and
reliability of mtigative neasures during inplenentation

0 Tinme until renedial response objectives are achi eved.

Al t hough dismantling of the conveyor belt and excavation activities could potentially expose
workers to contam nation during inplenentation of Alternatives 3, 4, 5, and 6, these
alternatives are protective of human health and the environment in the short-termand could be
conpl eted within one year after inplenentation. O these alternatives, Aternatives 3 and 4
coul d be inplenented nost quickly because an off-site permtted incineration facility is not
necessary to begin renedial action. Alternatives 1 and 2 are not protective in the short-term

I mpl emrent abi lity:
I mpl erent abi lity considerations included the technical and admi nistrative feasibility of each
alternative and the availability of various materials and services required for its
inpl enentation. The following factors were considered during the inplenentability analysis:
0 Techni cal Feasibility: The relative ease of inplenenting or conpleting an action
based on site-specific constraints, including the use of established
t echnol ogi es, such as:

0 Ability to construct the alternative as a whole (constructability).

0 Qperational reliability or the ability of a technology to neet specified
process efficiencies or performance goal s.

0 Ability to undertake future renedial actions that nmay be required

0 Ability to nonitor the effectiveness of the renedy.



0 Admini strative Feasibility: The ability and tinme required to obtain any
necessary approvals and pernits fromregul atory agenci es

0 Availability of Services and Materials: The availability of the
technol ogi es, materials, or services required to inplenment an alternative
i ncl udi ng:

0 Avai |l abl e capacity and | ocati on of needed treatnent, storage, and di sposa
servi ces

0 Avail ability of necessary equi pnent, specialists, and provisions for

necessary additi onal resources

0 Timng of the availability of prospective technol ogi es under
consi deration

0 Availability of services and materials, plus the potential for obtaining
bids that are conpetitive (this may be particularly inportant for
i nnovati ve technol ogi es).

Alternatives 5 and 6 can be inplenented only if a permtted off-site incineration facility is
avail able. Alternatives 3 and 4 are readily inplenentable as are Alternatives 1 and 2

Cost :

For each remedial alternative, a detailed cost analysis was devel oped based on conceptua

engi neering and anal yses. Unit prices were based on published construction cost data, quotes
fromvendors and contractors, and/or engineering judgnent. Costs are expressed in terns of 1997
dollars. In order to allow the costs of renedial alternatives to be conpared on the basis of a
single figure, the net present worth (NPW value of all capital and annual costs was determ ned
for each alternative. The USEPA CERCLA RI/FS Qui dance Docunent recommends that a 5 percent

di scount rate be used in present worth analyses. O the treatnent alternatives, Aternative 4
(Excavation/ Bi ol ogi cal Treat ment/ Reuse-Recycle) is approxinmalely $260, 000 nore expensive than
Alternative 3 (Capping). Alternative 4 is considerably | ess expensive than Alternative 5
(Excavation/ Soi | Washing/Incineration) and Alternative 6 (Excavation/Of-Site |Incineration).

2.8.3 Modifying Griteria
St at e Accept ance

The Commonwealth of Virginia was involved in the selection of the renedy for Sites 9 and 19.
Information regarding renmedy sel ection was conveyed through Restoration Advi sory Board (RAB)
neetings, the FS Report and at the public neeting. No state comments were received disputing the
final renedy. The Commonweal th is satisfied that the appropriate process was followed in

eval uating renedial action alternatives for Sites 9 and 19 and concurs with the sel ected renedy.

Communi ty Acceptance

WPNSTA Yorktown solicited input fromthe public on the devel opnent of alternatives and on the
alternatives identified in the Proposed Plan. A public neeting on the Proposed Plan was hel d on
July 21, 1997. The public is in agreenent with the cleanup objectives. No additional infornmation
on the Proposed Pl an has been requested and the 45 day public comrent period cl osed on August

13, 1997, with no additional comments being received on the selection of a renedy.



2.9 Sel ected Renedy
The selected renedy for Site 9 (QUVII) is no action.

The sel ected renmedy for the cl eanup of expl osives-contam nated soil at Site 19 (QUM) is
Alternative 4 (Excavation/Biological Treatnent/Reuse-Recycle). This alternative is protective of
human health and the environnent; conplies with all ARARs; has a high degree of short-term and

| ong-term effectiveness and permanence; and reduces the toxicity, mobility, and volunme of wastes
to be di sposed of through renoval, treatnent, and reuse. Furthernore, Alternative 4 requires no
mai ntenance to ensure its long-term effectiveness, a draw back to Alternative 3 (Capping).
Because of bench-scale and pilot scale treatability studies conducted for explosives

contam nated soil, it is a denonstrated and easily inplenmentable technology and is significantly
nore cost effective than other"treatnent” technologies. Alternative 4 will not produce residual
ash, a drawback to Alternatives 5and 6 which utilize incineration technology. Alternative 4 is
al so the second |l east costly treatnentalternative evaluated during the renedi al process. Table
2-18 presents the detailed costs for Alternative 4.

2.10 Performance Standard

Alternative 4 requires the disnmantling and di sposal of the conveyor belt at Site 19 and the
excavation of 2,4,6-TNT contam nated soil greater than or equal to 15 ng/ kg and RDX cont am nat ed
soil greater than or equal to 5 ng/kg. Soil shall be excavated along the entirety of the
conveyor belt (and in the near vicinity of the conveyor belt) to a depth of approxinately 4 feet
bgs. Contamination is not believed to be deeper than 4 feet in depth (based on limted
sanpling), but sanples shall be taken throughout the area of excavation during renediation to
confirmconcentrations in underlying soil.

<I M5 SRC 98184J>
<I M5 SRC 98184K>
<I M5 SRC 98184KA>

Soil shall be treated biologically at Site 22 to the RL values used to determ ne the area of
excavation at Site 19. The soil shall then be dewatered and used as clean fill at Site 22, not
Site 19. Currently, property use is restricted by the location of the site (Site 19 is in the
restricted area). Property use restrictions shall be added to the Station Master Plan to
preclude future residential devel opnent of Site 19.

2.11 Statutory Determination

The selected remedy for Site 19 satisfies the requirenents under Section 121 of CERCLA to:

0 Protect human health and the environnent.
o} Conply with ARARs.
0 Use pernmanent sol utions and treatnment technol ogi es/resource recovery

technol ogi es to the naxi mum extent practicable.
0 Satisfy the preference for treatnment as a principle el enent.
2.11.1 Overall Protection of Human Health and the Environment

Alternative 4 will provide a significant reduction in risks to human health and the
environnent at Site 19 through the renoval and on-site biological treatnent of the soil



contami nants. As such, this alternative will provide protectiveness to hunman health and the
environnent. The potential source of contam nation to other environnental media will be renoved.

2.11.2 Conpliance with ARARs

The selected remedy for Site 19, Alternative 4, conplies with all Federal and state | ocation
and action specific ARARs as outlined bel ow Chem cal specific ARARs or to-be-considered
criterion (TBCs) are not available for soil; therefore, risk-based RLs were devel oped that are
protective of both human health and the environnent.

Locati on- Speci fi c ARARs

0 Ar chaeol ogi cal Resources Protection Act, 16 U S.C. 470aa-nm National Hstoric
Preservation Act 16 U S.C. 470 to 470 x-6 (16 U S.C. 432, 433; 32 CFR Parts 229 and
229.4; and 36 CFR Part 800)
Archeol ogi cal resources encountered during excavation nust be revi ewed by
Federal and Conmmonweal th archaeol ogi sts. Also applies to
potentially historic buildings. Building 10 and Buil ding 527 are Wrld War 11
era buil dings. The WPNSTA Yor kt own Environnental Directorate and Draft
H storic Preservation Plan for WPNSTA Yor kt own shoul d be contacted and
reviewed prior to devel opnent of the Renedial Action Wrk Plan.

0 Executive O der 11990 Protection of Wetlands
(40 CFR 6, Appendix A; excluding Sections 6(a)(2), 6(a)(4), 6(a)(6);
40 CFR 6.302)
Action to minimze the destruction, |oss, or degradati on of wetlands that
could be inpacted by a remedi al action. A though no wetlands exist at Site 19,
erosion fromexcavation activities could mgrate to Lee Pond. An erosion
control plan will be established as part of the Renedial Action Wrk Pl an.

0 Cl ean Water Act, Section 404,33 U S.C 1344
(40 CFR 230.10; 40 CFR 231 (231.1, 231.2, 231.7, 231.8))
Action to prohibit discharge of dredged or fill nmaterial into a wetland
without a permt if the discharge of dredge or fill is planned as part of the

renmedial alternative. No material taken fromeither Site 19 or renoved from
the biocell after biological treatnent will be discharged into wetl ands.

0 Virginia Wtlands Regul ati on
(VR 450-01- 0051/ 4 VAC 20-390-10 et seq.)
Regul ates activities that inpact wetlands. The renedial action will be
undertaken in such a way as to limt potential inpacts on wetlands via erosion
fromSite 19 during excavation and reuse of treated soil at Site 22.

Acti on- Speci fi c ARARs

0 Department of Transportation Rul es for Hazardous Materials Transport
(49 CFR Parts 107 and 171. 1-560)
Regul ates the transport of hazardous waste such as | DWi ncl udi ng packagi ng,
shi ppi ng, and placarding for any renmedial action that requires off-site
treatnment and di sposal. This ARAR applies only to hazardous wastes sent
off-site for disposal such as |IDWgenerated during confirmation sanpling. This
ARAR does not apply to the transportation of contaminated soil fromSite 19 to
Site 22.



Resour ce Conservation and Recovery Act (RCRA) Subtitle C

Virgini

Virgini

(42 U S.C. 6921-6939¢)
Applicable to any action at WPNSTA Yorktown utilizing the Site 22 biocell and
any action involving treatnment, storage, or disposal of hazardous waste.

- Identification and Listing of Hazardous Waste
(40 CFR Part 261)
Wast es hazardous by characteristic nmust be identified as part of the
renedi al action. Site 19 soil contanminated with 2,4,6-TNT and RDX i s not
hazardous by |isting.

- Rel eases from Solid Waste Managenent Units
(40 CFR Part 264, Subpart F)
Al units on-site will conply with substantive requirenments concerning
potential rel eases.

- Use and Managernent of Containers
(40 CFR Part 264, Subpart 1)
Regul ates the use and nmnagenent of containers being stored at all
hazardous waste facilities. Remedi ation nmay generate containerized waste,
such as IDW Alternative 4 reduces the use of containers because Site 19
soil will be treated at the Site 22 biocell. As such, containerization
prior to treatnent is not necessary.

- Surface | npoundnents
(40 CFR Part 264, Subpart K)
Regul at es desi gn, operating requirenents, actions concerning | eakage,
rates, closure, and post-closure care of the biocell at Site 22. This
ARAR applies to the Site 22 biocell, in particular the specifies
concerning closure and post closure care.

- O osure and Post-d osure
(40 CFR Part 264, Subpart G
Concerns the applicability of closure perfornance standards disposal,
certification of closure, and post-closure care of the Site 22 biocell.
Al so concerns certification of conpletion of post-closure care at Site
22.

a Solid Waste Managenent Units

(VR 672-20-10/9 VAC 20-80-10 et seq.)

Regul ates the disposal of solid wastes and could apply to the off-site

di sposal of nonhazardous waste associated with the dismantling of the conveyor
belt at Site 19 and grubbing activities conducted prior to soil excavation.

a Hazardous \Waste Managenent Regul ations
(VR 672-10-1/9 VAC 20-60-10 et seq.)
Regul ates the treatnent, storage, and disposal of hazardous waste.

- Identification and Listing of Hazardous Waste
(VR 672-10-1, Part I11)
Applies to determning waste types by characteristic. Soil at Site 19 is
not considered to be hazardous by listing, but nay apply to | DWgenerated
as part of the conformational sanpling for alumnum 2,4,6-TNT and RDX at
site 19.



- Rel eases from Solid Waste Managenent Units
(VR 672-10, Part X, Section 10.5)
Applies to owners/operators of facilities that treat hazardous waste.
Regul ates potential releases fromall onsite solid waste nanagenent
units.

- O osure and Post-d osure
(VR 672-10, Part X, Section 10.6)
Applies to the closure and post-closure care at the Site 22 biocell to
prevent escape of hazardous waste to the environnent.

- Use and Managernent of Containers
(VR 672-10, part X, Section 10.38)
Applies to Site 19 where the IDWassociated with confirnational sanpling
nmay be contai nerized before being di sposed of offsite.

- Surface | npoundnents
(VR 672-10, Part X, Section 10.10)
Applies to the Site 22 biocell where Site 19 soil will be treated. The
Site 22 biocell should conply with substantive design and contai nnent
requirenents to prevent the rel ease of waste to the surroundi ng
environnent. Currently, the biocell is double-lined to prevent rel eases
to the environnent. Expansion of the biocell (if necessary) should al so
include a double liner to prevent releases fromoccurring.

0 Virginia Erosion and Sedi nent Control Regul ations
(VR 625-02-00)
Applicable for renmedial actions involving |and disturbing activities.
Activities including the excavation at Site 19 will have an erosion control
plan submtted to Atlantic Division, Naval Facilities Engi neering Comrand (
(LANTDI V) for approval.

2.11.3 Cost Effectiveness
O the four "treatnent" alternatives, Alternative 4 is the nost cost effective. It provides
maxi mum | ong-term protection of human health and the environnment and short-term protection of

human health and the environnent with the | east expenditure of funds.

2.11.4 Use of Pernmnent Solutions and Al ternative Treatnent Technol ogi es or Resource
Recovery Technol ogi es to the Maxi nrum Extent Practicable

The sel ected remedy is a permanent solution and uses treatnent technol ogies to the nmaxi num
extent practicable. Contaminated Site 19 soil will be treated at the Site 22 hiocell using a
carbon source and mcrobes to destroy 2,4,6-TNT, RDX and degradation products of nitram ne
conmpounds. Cean soil will then be taken fromthe Site 22 biocell and used as fill at Site 22.

2.12 Docunent ati on of Significant Changes

The Proposed Pl an presents the selected remedy as the preferred alternative. No significant
changes to the remedy have been nade.

3.0 RESPONSI VENESS SUMVARY



The final conponent of this Record of Decision is the Responsiveness Summary. The purpose of
this section is to provide a sunmary of the public's comments, concerns, and questions about
Sites 9 and 19.

During the Public coment period, witten comrents, concerns and questions were solicited. A
public neeting was held on July 21, 1997 at the York County Recreational Services Building to
formally present the Proposed Plan and to answer questions and receive comrents. The transcript
of this nmeeting is presented in Appendix A of this Record of Decision. Al conments and concerns
concerning the renedy have been consi dered by the DoN and USEPA in the selection of the renedia
alternatives for Sites 9 and 19.

The responsi veness summary is divided into the follow ng sections

0 Overvi ew

0 Background on community invol venent

0 Sunmmary of comments received during the public comment period
3.1 Overvi ew

No action is necessary at this tinme to protect human health and the environnent at Site 9
At the tine of the public neeting, the DoN endorsed a no action renedy for Site 9. The community
agreed with the no action renedy.

At the tine of the public neeting, the DoN al so endorsed a preferred alternative for the
cl eanup of expl osives-contam nated soil under the conveyor belt at Site 19, WPNSTA, Yorktown.
The alternative required a disnmantling of the conveyor belt and proper disposal and excavation
of soil contaminated with 2,4,6-TNT and RDX at concentrations above RLs of 15 ng/kg and 5 ng/kg
respectively. This soil would be treated at the Site 22 bhiocell using a carbon source and
m crobes to biologically degrade 2,4,6-TNT and RDX. USEPA Region |1l and the Commonweal th of
Virginia concurred with the preferred alternative.

The community also agrees with the preferred alternative for Site 19. An inportant factor in
community approval is on-site treatnent of contaminated soil rather than off-site disposal

3.2 Background on Community | nvol venment

Near by comuni ti es have a good working rel ati onship with WPNSTA Yor kt own because the Station
nmai ntai ns a good nei ghbor policy through the Public Affairs O fice. WPNSTA Yorktown partici pates
in coomunity events and cel ebrations to foster close ties with the comunity. As part of the
ongoi ng Comunity Relations Program (CRP), comunity interviews were conducted in 1991 to inform
the community of the IR Programand solicit feedback on the listing of WPNSTA Yorktown as an NPL
Site. The comunity expressed concern about three issues: water resources, cleanup funding, and
information availability/validity. This public openness has been maintained by the Public
Affairs Ofice and the Environnental Directorate at WPNSTA Yor kt own t hrough the CRP and resulted
in the formati on of the RAB. The WPNSTA RAB is conpri sed of agency representatives, technical
and busi ness persons, and nenbers of the comunity at |arge. The RAB neets regularly and
progress at sites such as Sites 9 and 19 is discussed fromthe work plan stage to sel ection of
the remedial alternative (if necessary). Prelimnary Site 9 and 19 results were discussed at
past and at the nobst recent RAB neetings. No significant conments were received for either site
at these neetings.

3.3 Summary of Comments Received During the Public Comment Period

The Public Comrent Period closed on August 13, 1997. No additional comments on the proposed



remedy were received by WPNSTA Environnental Directorate personnel or LANTD V personnel and
no additional comments were received during the July 21, 1997 Public Meeting.
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VB. PHI LLI PS: Ladi es and gentl enen,
we're going to call to order the Public Meeting to
revi ew the Proposed Renedial Action for Sites 9 and
19 at Naval Weapons Station , Yorktown as part of
thei r ongoing cl eanup procedures, and this is under
the | eadership of M. Jeff Harlow, and the contractor
is Baker, and our speaker is M. R ch Hoff.

M. Hoff: Thank you. |'m not going
to tell you anything that you don't know. First of
all, | appreciate the oppurtunity to conme down and
talk to you. I'"'mglad the Navy and Jeff and R ck
asked me to cone down, and glad to be here.

Tonight's neeting is to informthe
public about potential risks, and the proposed
renedies for Sites 9 and 19. We're trying to elicit
coments fromthe public about the proposed renedy,
and adddress any concerns that the public m ght have.

This is about the halfway point in
the public comment period. To that extent, we're
going to provide a fact sheet for the renedy at Sites
9 and 19. W're also going to provide a fact sheet
for the renedial action at Site 12 to let you-all
know that renediation of Area Ais imminent. That
shoul d be happeni ng within the next couple of nonths.

I'"l'l give you a little brief

FOX REPORTI NG

21 Mchael's Wods Drive, Hanpton, Virginia 23666
(804) 827-7843
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description of both Sites 9 snd 19. Site 9 was Pl ant
1, Expl osives Contam naed D scharge Area. And if

you go to the board, there are some figures with
pictures of both Sites 9 snd 19. In essence, Site 9
is aditch. It received discharge fromPlant 1 for
about forty years. This discharge ultilmately entered
Lee Pond. Lee Pond is not the subject of this
investigation. Lee Pond will have its own
investigation in the later fiscal year 1997 and

early fiscal year 1998

In 1975, the discharge fromPlant 1
was sent to the Carbon Absorption Tower. It was
installed to treat the water prior to discharge, and
that discharge was permtted. In '86, the tower was
renoved and the discharge then went to HRSD, or the
Hanpt on Roads Sanitation District.

In 1994, there was a renoval action
of some debris and soils and sedinent at the bottom
of the discharge area. And the area was sanpl ed,
back filled, and regraded.

Site 19 is the conveyor belt, and
primarily the soil under the conveyor belt at
Buildings 10 or Plant 1. As the name woul d suggest,
the conveyor belt transported TNT and ot her
expl osives fromBuilding 98 to Building 10 during

FOX REPCRTI NG

21 Mchael's Wods Drive, Hanpton, Virginia 23666
(804)827- 7843
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| oadi ng operations. TNT and ot her expl osives were
rel eased to surrounding soil as either dust, or by
the routine spraying of the interior of the belt.
When dust built up inside there, it was sprayed with
water, and this water was allowed to drip to the
under |l ying soil.

Al um num powder -- | have a typo
here; | tried to correct it -- was also used in the
| oadi ng process. Al um numwas handl ed and added to
the line at Building 527, and those buildings are
al so outlined on the figures on the board.

There was an undocunented quantity
of soil renmoved, and | assune this was a voluntary
renoval perforned by the Station in 1973, 1974 prior
to any of the docunentation processes that we use
currently under the IR program

MR MARKW TH. We don't know where
it went, right, Rich?

MR HOFF: | have no information.

MR THOWPSON: County landfill.

MR MARKW TH. We'I| hear about that
later, I'msure.

MR HOFF: Just to give you an idea
of the investigations that have taken place at Sites
9 and 19, | think we have a pretty good handl e on
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what' s happeni ng out there. There was an Initia
Assessnent Study conducted in 1984. Confirmation
St udi es, both Round One and Round Two were conduct ed
in 1986 snd 1988; and these were the first
i nvestigations where any data were collected that we
began to evaluate as part of the IR program

That data was summaried and the
findings inthe IR InterimReport, Versar, 1991
That report was initiallly nmade public in 1989; and as
part of the TRC and noving to RAB, there were sone
public comments on that docunment, and the docunent
was subsequently nodified and re-rel eased.

The nost recent investigation is the
Round One investigation, Renedial |nvestigation
That was conducted by Baker. A Treatability Study
for the Characterization Sanpling, and this was -- as
we began to go through the process of eval uating
bi o-renedi ati on options, we knew Sites 9 and 19 had
potential TNT contam nation asssociated with them from
the prior invstigations, so there was a grid
overlaying at both Sites 9 and 19, and conposite
sanpl es were taken along those grids, and that
allowed us to collect representative soil and send it
off to West for sone of the early bench scale
st udi es.
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After the Treatability Study
Characteri zation, we had the Round Two Renedi al
I nvestigation; and the Round Two Renedi al
I nvestigation focused on those areas that were
identified in the Round One in a Treatibility
Characterizatiion Sanpl e as needi ng addi ti onal
i nvestigation.

After the Round Two R, there was
still some concerns about the data, being that we
knew we had conposite sanples with relatively high
hits, but we weren't seeing the sane high hits in
di screte sanples that we took for the Round Two RI.
This is sinmply the nature of the expl osives contam nated
nedia. It's sort of hit and m ss.

Subsequent to the round Two Renedi al
I nvestigation, we then went back out with test kits
that delineate site areas of concern. At that time
we got underneath the conveyor belt. W went to
those areas that were hot spots in both Round One and
wher e sone conposites showed sone potential problens
during the Treatability Characterization Sanpling.

I"'mgoing to start with the Round
Two Renedi al Investigation. |'mnot going to take
you back to the Round One. Sone of the Round One
data was used for baseline risk assessnent. The
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Round Two Renedi al Investigation was really the
backbone of the data that was used in the
assessnents. They were conducted in Septenber and
Cctober of 1995. It's the nost recent data that we
have.

W col | ected surface soil,
subsurfce soil data, groundwater data at both Sites
9 and 19. At Site 9 we also collected surface water
and sedi nent fromthe ditch. The sanples were
anal yzed for the full sweep of contam nants. The
target conpound list organics, TAL, or Target Analyte
Li st, inorganics, the nitrom nes/nitroaromatics, or
expl osi ves, and cyani de. W& al so obtai ned bethnic
nmacroi nverti brate sanples fromthe sedi ment of the
Site 9 drai nage area

Because of the nature of that area
the data was sonmewhat equivocal. The ditch dries up
fromtinme to tine; and as such, it really doesn't
provide a great habitat for collecting bethnic
organisns. It would really depend on the tine of the
year, and we conpromi sed with EPA about how to
prevent this fish sanpling. We usually straddle the
| ater sunmer when it's a so-so time for both fish and
bethnic to be present.

Agai n, Lee Pond was not
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investigated. And nost inportantly, with the Round
Two investigation, we did a quantitive baselilne
ri sk assessment that eval uated both human heal th and
ecol ogi cal eval uati ons.

The Basel i ne Ri sk Assessnent
utilized data from Round One and Round Two Ri's. W
eval uated hunman receptors, both current and future
potential human receptors, including residents.
These were considered, both froman additive
standpoi nt, and individually, in that we eval uated
children and adults living on site; and again, we
al so considered the nost |ikely use of the property,
the comrercial of industrial property use scenarios.

Potential residents, or future
potential residential exposure considered both a
pot abl e use of groundwater, and a nonpotabl e or
beneficial use of the underlying aquifer. The reason
being that through the investigative work that we've
done at the Station, and al so sone of the work that
USGS has done out there, the aquifers that are
directly underneath nost of work sites, and those
would be fromprimarily Cornwal lis Cave and Yorktown
Eastover, are not of sufficient quality that they can
be used for potable purposes w thout some sort of
pretreatnent. And when | say the Upper Yorktown, |'m
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tal ki ng about Yorktown and counties directly bel ow
that clay between Cornwal lis Cave and the Yorktown
Aqui fer, probably about 30, 35 feet in depth.

As we go down through the Yorktown
Eastover, we encounter a tightening of the materials,
and al so yield beconmes a problemin that aquifer. |
think if you, at least fromthe Station's standpoint,
water potability fromthat system

In general, we considered Exposure
at Sites 9 and 19, there was no unaccept abl e hunman
health risks associated with Site 9 soil, surface
water, or sedinment.

Again, fromthe groundwater
st andpoi nt, beneficial use scenarios did not really
pose unaccept abl e hunman health ri sks because when we
assune a beneficial use, we're |ooking at sonething
like | awn watering, washing of cars. W don't have
that ingestion of two liters per day for 25 years,
350 days year. So if we do evaluate the potable
use of groundwater, we do have unacceptabl e hunan
health risks associated with it. There are some
relatively low |l evel s of explosives and volatile
conpounds in the shall ow These attenuate somewhat
as we go down.
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Agai n, groundwater around this area
will be reevaluated as we investigate the pond,
because one of our concerns is this groundwater could
di scharge from Lee Pond, and we haven't adequately
eval uated the ecol ogi cal inpact associated with that.

Site 19 soil produced unacceptable
human heal th risks to both workers and future
resi dents. Those are the soils under the conveyor
belt, and al so one snaller area of concern on the
other side of Building 97. And we're assum ng just
from past operations, the offloading and so forth,
that TNT dust was able to get into that area and it
appears to be limted to the top six inches or so of
soil .

The Econonical R sk Assessnent was
actual ly conducted twice. The first time we used a
nmet hod that we had established sonetine ago in the
Master Work Plan, and nost recently through fornal
partnering. W have been in consultation with the
EPA Bi ol ogi cal Techni cal Assistance G oup. W' ve

wor ked out new procedures for eval uating the

ecol ogi cal risks. Wat we've done is we've gone back

to the basics, gone backs to the Draft Ecol ogi cal

R sk Assessnent Cuidance. It's a 1997 docunent where

you use a very conservative screening approach with
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relatively | ow nunbers to eval uate your cham cals of
concern, and then you take a look at all the
potential receptors, not only terrestrial, but
aquatic receptors if necessary. You break out those
receptors in terns of trophic devel opnent, and then
you conduct very conservative nodeling. And so

you'll find this R sk Assessnent in Appendi x B of the
Fi nal FS.

The kind of breakdown, the types of
receptors we were | ooking at, we | ooked at
terrestrial receptors, which included the soi
invertebrates; plants; robins; red-tailed hawks, and
short-tailed shrews; and meadow vol es

The aquatic receptors really applied
to Site 9, and it was a little bit of a stretch
because of the nature of the ditch. W | ooked at
fish, including the catfish. W evaluated for
sedi ment bent hi ¢ macroi nvertebrates. Fromthe
standpoi nt of conparative criteria, we didn't
eval uate the benthic data that we had. That data is
in the Final Renedial |nvestigation Report, but we
did not evaluate that in the Final FS report.

W use that fromthe standpoint of
eval uating what we had out there, what we expected to
see, but the screening for the aquatic receptors was
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done using a conparative criteria approach. W
eval uated bull frogs, and then finally the great-blue
herons. Again, these receptors were selected to
represent various trophic levels, or the food chain,
if you will.

The result of the Ecol ogical R sk
Assessnent indicated the presence of |ead and
vanadiumin Site 9 soils produced unacceptabl e risk
to robins and shrews. Alumnum iron, |ead and TNT
in Site 19 soils produced risk to the robin and
shrew. Al um num al so produced risk to the vole
There was al so one detection of iron in the Site 9
dr ai nage-way that gave BTAG sone concern, but that
sanple was in one location at the bottom of the
drai nage-way. It was also at a depth; it was at the
4 to 8-inch depth level. As we tal ked about it, the
concerns becane less and less -- |ess and | ess
apparent, because we feel that at the 4 to 8-inch
depth interval, you're really precluding the type of
exposure that the nmodel was run for, and that was the
nodel of the great-blue heron

To summarize the Site 9 and 19
Basel i ne Ri sk Assessnment, at Site 9 there were no
unaccept abl e human health risks. There was a limted
economical risk; and the reason we say limted is
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that the presence of the inorganics were detected
sporadically. There wasn't a real source area we
coul d get our hand around and identify. And there's
also the limted nature of the type of exposure. The
iron in the sedinent was deep, so the receptor that
was posing a risk; i.e, the heron, we don't fee
could really be exposed to iron at that particular
dept h.

At Site 19, there were unacceptabl e
ri sks to both hunman health and the environment posed
by the soils underneath the conveyor belt. A um num
and |l ead contributed to the unacceptabl e ecol ogi ca
ri sk. Alum numwas used again at Building 527, and
so along the sides of Building 527 you had sone
alum numhits that were greater than 95 percent UCL,
upper confidence | evel, of station-w de background.
And because of this, we indentified that as a
potential area of concern in the FS

The | ead wasn't broken out because
lead really existed in the presence of the 2, 4, 6
TNT, and there were two or three locations along the
belt where the TNT was pretty high, and you al so had
the lead. W felt that was not really a significant
source of lead at the site, other than the paint that
m ght have cone off the conveyor belt.
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Using the results of the Baseline
Ri sk Assessnent, we went into the selection of the
preferred alternative, and that's what we're here
tonight to present and to solicit conmments from
you- al |

Wien you do this, you go through the
resutlts of the Baseline R sk Assessnent, you
sumari sze those results, and then you devel op sone
general response actions, and the response actions
are usual ly broad-based eval uati ons of nedi um
speci fic responses that would satisfy renedial actions
obj ecti ves.

In this case, based on the Baseline
Ri sk Assessnent and fornal partnering, we believe
that the Renedial Action Chjective of Site 9 and 19
is mtigating hunan health and ecol ogi cal risks
associated with Site 19 soil. W call that Operable
Unit 6. W believe that no action is necessary to
mtigate risks at Site 9. One, because of the fact
there was no hunan heal th risk, either current or
future potential risk. Two, the ecol ogical risks
were fromthe sporadic detection of inorganic
constituents. There was no real source area. And
after talking with the engineers, we felt that
renmedi ation of the Site 9 soil supposed that
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ecol ogical risk mght be nore detrinental to the
overal | environment.

Bui I ding of f the general response
actions, we began to apply five general actions at
the Site 19 soil. One was no action. W're required
to evaluate that. One was institutional controls.
Anot her response action is containnent. A fourth was
insitutreatnent, and that fell by the by for a
nunber of reasons. And the fifth was
renmoval /treatnent/di sposal. And you see that |'ve
sort of grouped these, because what we did, we
evaluated a | ot of these process options using a
matri x approach, and that is available in the Final
Requests Report

It shouldn't be any surprise, then
that the renedial action alternative devel oped for
Site 19 were very simlar to the objectives that we
proposed. Again, no action, because we're required
to evaluate no action in a baseline scenario. The
second renedial action alternative, or RAA 2, was no
action with institutional controls. The third is
capping. The fourth i s excavation, biological
treatnent, and then reuse or recycle of those soils.
The fifth was excavation, soil washing, incineration
of residuals that woul d be associated with soi
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washi ng, and then reuse and recycle of the washed
soil, and the fifth was the gross excavation
off-site incineration; i.e., the hog and haul

As part of the FS, we then eval uated
each one of the Renmedial Action Alternatives using
threshold criteria, balancing criteria, and nodifying
criteria. The threshold criteria really eval uates
the protectiveness. You | ook for ARARs, applicable
rel evant appropriate requirenment, on the books out
there that would force you to take an action and
address it. If not, then we always | ook at
protection of human health, and then finally, |ast
but not least, the environnent. Is it protective of
t he environment.

Bal ancing criteria is sort of the
engi neering-type of criteria, short and long-term
effectiveness, two, reduce the toxicity through the
use of the renedy. Can we inplenent? Wiat's the
tine to inplenent? And how nmuch does it cost?

And nodifying criteria, that's what
we're here tonight for, is to get the community
acceptance in our selection of the remedy, and al so
seek state acceptance

Wien we eval uate the threshold
criteria, it becones very apparent that RAAs 3, 4, 5
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and 6 conply with protectiveness, or we can attain
renedi ation | evel s, because there are no real ARARS
to the soil, we devel oped renedi ation | evel s backing
out the baseline risk, and we used both the

ecol ogical goals, the literature values for toxicity
that were avail able, and al so back cal cul ation from
the human health risk assessnment to conme up with our
Reredi ati on Level s.

It should be no surprise that RAAs 1
and 2 do not really conply with threshold criteria.
You're not taking an action, you're precluding
contact with an institutional control by putting a
fence up or telling people don't go there, but it
dosen't really do anything to mtigate the overal
risk that's associated with the site, specifically
not the ecol ogi cal receptors.

The balacing criteria, RAA 1, 2, do
not result in reduction of toxicity, mobility or
volune of the chenical left on site. Fence doesn't
keep precipitation frominfiltration and novi ng
things around. And they would not be effecvtive in
the short-termand the long-term

RAA 3, the capping alternative, does
not result in reduction of toxicity or volune, but it
does precl ude exposure. The |ong-term effectiveness
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can be problenatic, particularly for Jeff on the

station in theat it's only as good as the operation

and mai nt enance of the cover.

all owed to becone conpromised, if it's not

I f the cover

is

mai ntained, then it isn't a very protective

al ternative.

RAAs 4, 5, and 6 obiviously will

result in reduction of toxicity because we're going

to pick that soil up and nove, we're going to take it

out of there. Wth 5 and 6,

the inplenentability is

sonewhat of a question because any incineration

t echnol ogy depends on the avilability of pernmanent

facility to accept your waste. Then there's always

the problemof transporting the waste to that

| ocati on.

W believe that RAAA is the nost

i npl enentabl e and cost effetive because we have

biocell on site. W've proven through the bench

scale treatability studies that were conducted by

West, and the pilot scale treatability study that we

conpl eted last year, that this is an effective

alternative, and cost effective as well.

Wth RAA'1 or 2, we don't believe we

could get the buy-in fromthe public.

the public has read the Ri sk Assessnent,
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think many woul d want us to | eave the soils under the
conveyor belt at Site 19.

And Renedi al Action Alternative 2,
putting up a fence is not going to prevent the
ecol ogi cal risk associated with the expl osives
contamnated soil, and it's also not going to
preclude the ability of these contam nants to nove.
They can nove by overland runoff and certainly
infiltrate the background water.

Again, we'll be eval uationg Lee Pond
later onin this year. |I think it would be --
woul dn't be very prudent to | eave a potential source
at Site 19 and then do an investigation at Lee Pond
if, infact, this could be a potential source of
groundwater, and ultimately an Ecol ogi cal Assessnent
needs to be done.

W weren't too sure about the

Commonweal th of Virginia and Comunity acceptance of
RAA 3. | don't think that the state would want a
bunch of landfills at Wapon Station, nor do | think
Jeff wants to be in the business of nmnaging caps and
covers for the rest of his life; and, again, toxicity
is not reduced, and the long-termeffectiveness is
dependent on the O & M

Anot her problemfor us with RAA 5
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and 6 is getting any type of public buy-ins for
incineration technology. There is just a stigma
behind incineration that -- it's not insurnountable,
but | think when you have biological treatment, |ike
we do no-site, we can evaluate these alternatives,
and we can see whether or not they are cost effective
for us. In this case, they're not. | would say that
both RAA 5 and 6 were anywhere fromtwo and-a-half
tines to five times as costly as the alternative,
which is RAA 4.

And again, the tinme to i nplenent RAA
4 -- well, as soon as we can get the funding done and
get the work plans done, we can begin to take an
action; whereas, with 5 and 6, we would have to,
again, be on-line with an off-site incinerator
facility that is permtted to accept the waste.

Again, the preferred alternative is
RAA 4. We're hoping we can get the buy-in fromthe
Commonweal th and fromthe public at large. It is
protective of hunman health. W believe it neets all
ARARs. And it's pernmanent in terns of renoving
contami nants. W renove the toxicity by renoval of
contami nants. It's a dstruction technol ogy. You're
not going to | eave any residues. Even the byproducts
of the biodegradation are thensel ves degraded with
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tine. And it's inplenentable, and we believe it's
cost effective.

And again, to touch base, and let
you know the fact sheet for the Proposed Renedial
Action is available, as well as the Site 12 Renedi al
Action. The public comrent for this renedy at Site 9
and 19 cl oses August 13, 1997.

I thank you for your time, and I'11

take any questions that you m ght have.
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COMMONVEALTH OF VIRG NI A

COUNTY OF YORK, TOWT:

I, ANNA M FOX, a Notary Public in and for
the Commonweal th of Virginia at Large, do hereby
certify that the foregoing depostion was duly taken
and sworn to before ne at the tine and place in the
caption nentioned, and that the depositon is a true
record of the testinony given by the witness.

I further certify that | amneither
attorney or counsel for, nor related to or enpl oyed
by, any of the parties to the action in which this
deposition is taken, nor aml a relative or enployee
of any attorney or counsel enployed by the parties
hereto, nor am| financially interested in this
action.

IN WTNESS WHERECF | have hereunto set ny
hand and affixed ny notarial seal this 25th day of

August, 1997.

<I MG SRC 98080L>



